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Data Compilation for AGR-2 UCO Variant Compact Lot LEU06-OP1-Z 
 

J. D. Hunn, F. C. Montgomery and P. J. Pappano 
Oak Ridge National Laboratory 

 
 
 
This document is a compilation of characterization data for the candidate AGR-2 UCO Variant 
fuel compact lot LEU06-OP1-Z. The compacts were produced by ORNL for the Advanced Gas 
Reactor Fuel Development and Qualification (AGR) program for the second AGR irradiation test 
(AGR-2). This compact lot was fabricated using particle composite LEU06. LEU06 came from 
Babcock and Wilcox (B&W) coated particle lot G73J-14-93074A, which was an upgraded batch 
of TRISO-coated 425 µm diameter, 14% low enrichment uranium oxide/uranium carbide kernels 
(LEUCO). The AGR-2 TRISO-coated particles consist of a spherical kernel coated with an 
~50% dense carbon buffer layer (100 µm nominal thickness), followed by a dense inner 
pyrocarbon layer (40 µm nominal thickness), followed by a SiC layer (35 µm nominal 
thickness), followed by another dense outer pyrocarbon layer (40 µm nominal thickness). The 
kernels were also manufactured by B&W and identified as kernel lot G73I-14-69307. Two data 
packages were submitted by B&W containing the acceptance testing results for the kernels and 
coated particles, these are identified by their lot numbers. A discussion on the coating of the 
B&W TRISO particles can also be found in INL report INL/EXT-09-16545. A data compilation 
of ORNL analysis of G73J-14-93074A can be found in ORNL/TM-2008/135. 
 
The AGR-2 Fuel Specification (INL SPC-923) provides the requirements necessary for 
acceptance of the fuel manufactured for the AGR-2 irradiation test. Section 3.3 of SPC-923 
provides the property requirements for the heat treated compacts. The Statistical Sampling Plan 
for AGR-2 Fuel Materials (INL PLN-2691) provides additional guidance regarding statistical 
methods for product acceptance and recommended sample sizes. The procedures for 
characterizing and qualifying the compacts are outlined in ORNL product inspection plan AGR-
CHAR-PIP-12. The inspection report forms generated by this product inspection plan document 
the product acceptance for the property requirements listed in section 3.3 of SPC-923. Prior to 
compacting, the overcoated particles are characterized per ORNL product inspection plan AGR-
CHAR-PIP-11 to obtain data needed for calculation of compacting charge weight and matrix 
density. Riffling of compact charges is also covered by this procedure. Prior to overcoating, the 
TRISO particles are characterized per ORNL product inspection plan AGR-CHAR-PIP-10 to 
determine uranium content, obtain data needed for overcoating and compact fabrication, and 
obtain further data needed for calculation of matrix density. Riffling of overcoater charges is also 
covered by this procedure. This document contains all the inspection report forms and data report 
forms generated by these inspection plans. 
 
In addition to the characterization data, this report also contains other records relevant to the fuel 
product acceptance. A history of the material flow and sample naming is included. The 
overcoating and compacting process is summarized. A record of the materials used to make the 
matrix is also included. A Certificate of Conformance and any applicable Non-Conformance 
Reports are attached as Appendices. 
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1 Material identification record for LEU06-OP1-Z compacts 
 
Table 1-1 lists the materials used to make the LEU06-OP1-Z compacts, including intermediate 
batches and samples used for characterization. TRISO-coated particles were shipped from B&W 
to ORNL on September 22, 2008. Twenty four completed compacts were shipped to INL on 
June 24, 2009. Sixty four compacts were retained at ORNL and forty seven compacts were 
consumed at ORNL by the QC acceptance testing. Table 1-2 lists the disposition of each 
compact. 
 
Table 1-1: Material identification record for LEU06-OP1-Z compacts 
Sample ID Parent material Notes 
G73I-14-69307 G73I-14-59370 

G73I-14-59371 
G73I-14-59372 
G73I-14-59373 
G73I-14-59375 

B&W kernel composite from 5 batches 

G73J-14-93074A G73I-14-69307 B&W TRISO-coated particles 
NP-B8092 G73J-14-93074A 1000 g sample from 93074A shipped to ORNL on 9/22/2008 
LEU06 NP-B8092 TRISO-coated particles after methanol wash 
LEU06-A01 LEU06 TRISO-coated particle QC archive 
LEU06-B01 
LEU06-C01 
LEU06-D01 
LEU06-E01 
LEU06-F01 
LEU06-G01 

LEU06 TRISO-coated particle characterization samples 

LEU06-Y## LEU06 Charges for overcoating, numbered Y01 through Y49 
RD13371 Asbury Graphite Mills Natural graphite 
KRB2000 SGL Carbon Synthetic graphite 
SC1008 Hexion Durite resin lot LK8HD0397 
RDKrS-112608 
RDKrS-120308 
RDKrS-121108 
RDKrS-121808 
RDKrS-122208 

64 wt% RD13371 
16 wt% KRB2000 
20 wt% SC1008 

Matrix precursor batches 

LEU06-OP1 LEU06-Y03 to LEU06-Y07 + RDKrS-112608 
LEU06-Y08 to LEU06-Y17 + RDKrS-120308 
LEU06-Y18 to LEU06-Y31 + RDKrS-121108 
LEU06-Y32 to LEU06-Y41 + RDKrS-121808 
LEU06-Y42 to LEU06-Y48 + RDKrS-122208 

Over-coated particle composite 

LEU06-OP1-A01 LEU06-OP1 Overcoated particle QC archive 
LEU06-OP1-B01 
LEU06-OP1-C01 

LEU06-OP1 Overcoated particle characterization samples 

LEU06-OP1-G### LEU06-OP1 Compacts, numbered G001 through G180 
LEU06-OP1-Z### LEU06-OP1-G### Compacts, numbered Z001 through Z135 

One to one correspondence to G### recorded on DRF24C (section 7) 
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Table 1-2: Disposition of LEU06-OP1-Z compacts 
Sent to INL Retained at ORNL Consumed during QC analysis 

LEU06-OP1-Z072 LEU06-OP1-Z002 LEU06-OP1-Z052 LEU06-OP1-Z001 LEU06-OP1-Z063 
LEU06-OP1-Z080 LEU06-OP1-Z004 LEU06-OP1-Z053 LEU06-OP1-Z003 LEU06-OP1-Z064 
LEU06-OP1-Z081 LEU06-OP1-Z006 LEU06-OP1-Z054 LEU06-OP1-Z005 LEU06-OP1-Z069 
LEU06-OP1-Z082 LEU06-OP1-Z008 LEU06-OP1-Z056 LEU06-OP1-Z007 LEU06-OP1-Z070 
LEU06-OP1-Z084 LEU06-OP1-Z009 LEU06-OP1-Z060 LEU06-OP1-Z013 LEU06-OP1-Z073 
LEU06-OP1-Z085 LEU06-OP1-Z010 LEU06-OP1-Z061 LEU06-OP1-Z014 LEU06-OP1-Z074 
LEU06-OP1-Z086 LEU06-OP1-Z011 LEU06-OP1-Z065 LEU06-OP1-Z015 LEU06-OP1-Z078 
LEU06-OP1-Z090 LEU06-OP1-Z012 LEU06-OP1-Z066 LEU06-OP1-Z016 LEU06-OP1-Z083 
LEU06-OP1-Z091 LEU06-OP1-Z017 LEU06-OP1-Z067 LEU06-OP1-Z018 LEU06-OP1-Z089 
LEU06-OP1-Z097 LEU06-OP1-Z019 LEU06-OP1-Z068 LEU06-OP1-Z023 LEU06-OP1-Z094 
LEU06-OP1-Z102 LEU06-OP1-Z020 LEU06-OP1-Z071 LEU06-OP1-Z024 LEU06-OP1-Z098 
LEU06-OP1-Z104 LEU06-OP1-Z021 LEU06-OP1-Z075 LEU06-OP1-Z027 LEU06-OP1-Z099 
LEU06-OP1-Z105 LEU06-OP1-Z022 LEU06-OP1-Z076 LEU06-OP1-Z031 LEU06-OP1-Z107 
LEU06-OP1-Z106 LEU06-OP1-Z025 LEU06-OP1-Z077 LEU06-OP1-Z032 LEU06-OP1-Z108 
LEU06-OP1-Z109 LEU06-OP1-Z026 LEU06-OP1-Z079 LEU06-OP1-Z035 LEU06-OP1-Z110 
LEU06-OP1-Z112 LEU06-OP1-Z028 LEU06-OP1-Z087 LEU06-OP1-Z037 LEU06-OP1-Z111 
LEU06-OP1-Z113 LEU06-OP1-Z029 LEU06-OP1-Z088 LEU06-OP1-Z040 LEU06-OP1-Z115 
LEU06-OP1-Z114 LEU06-OP1-Z030 LEU06-OP1-Z092 LEU06-OP1-Z047 LEU06-OP1-Z120 
LEU06-OP1-Z118 LEU06-OP1-Z033 LEU06-OP1-Z093 LEU06-OP1-Z051 LEU06-OP1-Z122 
LEU06-OP1-Z119 LEU06-OP1-Z034 LEU06-OP1-Z095 LEU06-OP1-Z054 LEU06-OP1-Z126 
LEU06-OP1-Z123 LEU06-OP1-Z036 LEU06-OP1-Z096 LEU06-OP1-Z057 LEU06-OP1-Z129 
LEU06-OP1-Z127 LEU06-OP1-Z038 LEU06-OP1-Z100 LEU06-OP1-Z058 LEU06-OP1-Z131 
LEU06-OP1-Z128 LEU06-OP1-Z039 LEU06-OP1-Z101 LEU06-OP1-Z059 LEU06-OP1-Z135 
LEU06-OP1-Z132 LEU06-OP1-Z041 LEU06-OP1-Z103 LEU06-OP1-Z062   
 LEU06-OP1-Z042 LEU06-OP1-Z116    
 LEU06-OP1-Z043 LEU06-OP1-Z117    
 LEU06-OP1-Z044 LEU06-OP1-Z121    
 LEU06-OP1-Z045 LEU06-OP1-Z124    
 LEU06-OP1-Z046 LEU06-OP1-Z125    
 LEU06-OP1-Z048 LEU06-OP1-Z130    
 LEU06-OP1-Z049 LEU06-OP1-Z133    
 LEU06-OP1-Z050 LEU06-OP1-Z134    
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2 Summary of acceptance test results for LEU06-OP1-Z 
 
At the end of this section is the inspection report form IRF-12A associated with the compact lot 
LEU06-OP1-Z. This inspection report form also appears in section 7 of this compilation, 
accompanied by the associated data report forms (DRFs) showing the results of each individual 
measurement. The inspection report form summarizes the acceptance testing performed 
according to the product inspection plan AGR-CHAR-PIP-12. The information in this form 
covers all the property specifications listed in section 3.3 of the AGR-2 Fuel Specification (INL 
SPC-923, Rev. 3). The compact lot, LEU06-OP1-Z, did not meet all the requirements in section 
3.3 of SPC-923, Rev. 3. Nonconformances related to compact length and calcium impurity 
content were determined to be acceptable. However, a higher than allowed fraction of exposed 
uranium was determined to not be acceptable for the AGR-2 irradiation test. The exposed 
uranium was due to cracked TRISO layers in the coated particle composite. These cracks are 
thought to have occurred at B&W when particles were removed from the coating furnace using a 
suction device. The final disposition of this compact lot was to not use the compacts for the 
AGR-2 irradiation test, but to retain the compacts in storage at ORNL and INL for possible 
future analysis or methods development. This disposition was documented on INL NCR-44791. 
 
Table 2-1 is provided for quick reference. It gives the mean values of key variable properties of 
the compact lot, LEU06-OP1-Z. For standard deviations of the distribution of the measured 
values see the appropriate IRF or DRF. For discussions on the uncertainty in these values, see the 
associated data acquisition methods and data report forms. 
 
Table 2-1: Quick reference table for key variable properties of LEU06-OP1-Z. 

Property Mean 
Mean uranium loading (g U/compact) 1.256 
Compact diameter (mm) 12.29 
Compact length (mm) 25.18 
Compact mass (g) 6.254 
Compact matrix density (g/cm3) 1.56 
Impurity content Table 2-2 

 
The reported mean impurity levels for the fuel compacts, recorded on IRF-12A and IRF-12B, 
may be higher than the actual values. This is because the as-reported mean impurity levels do not 
reflect the fact that some of the measurements were at or below the mass spectrometry 
measurement threshold, and thus could not be differentiated from zero. For the purpose of the 
acceptance test, impurity values reported as threshold values (documented in the data report 
forms with the < symbol) are always assumed to be equal to the maximum possible value. In 
addition, each time a leach was performed, a blank run was also performed, where all the 
relevant wet chemistry steps in the leach-burn-leach procedure in AGR-CHAR-DAM-26R1 were 
performed without a compact present, in order to obtain background values for each analyzed 
impurity. If a measurable impurity value was obtained in the blank, then that value was 
subtracted from the measured value in each sample. However, if a threshold value was reported 
in the blank, then no background subtraction was performed. Table 2-2 shows the possible range 
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for the measured impurities, where the upper limit is the as-reported mean and the lower limit is 
the possible minimum value calculated by accounting for the fact that values reported as 
threshold values could have been as low as zero. This range reflects the uncertainty in the 
measured impurity values due to the mass spectrometry measurement thresholds. Two sets of 
values are reported. The second set of values was after re-analysis of some of the compacts due 
to an erroneously high calcium value in the first analysis (see section 7) 
 
Table 2-2: Mean impurity levels for fuel compacts from LEU06-OP1-Z compact lot 
measured by deconsolidation leach-burn-leach technique. 
 

Measured impurity content (µg/compact) Impurity 
Initial analysis Re-analysis 

Iron 1.43 - 4.82 1.43 - 4.86 
Chromium 0.34 - 0.77 0.30 - 0.64 
Manganese 0.31 - 1.08 0.31 - 0.84 

Cobalt 0.00 - 0.33 0.00 - 0.26 
Nickel 0.00 - 1.63 0.00 - 1.28 

Calcium 74.98 - 77.90 39.23 - 40.78 
Aluminum 32.75 - 33.19 31.37 - 31.48 
Titanium 7.73 - 9.44 7.77 - 9.12 
Vanadium 20.36 - 20.76 20.06 - 20.37 

 
Table 2-3 is also provided for quick reference. It gives the upper limit of the 95% confidence 
interval of the defect fraction for key attribute properties of the compact lot LEU06-OP1-Z. In 
other words, these values are the lowest tolerance limits for which the compact lot would be 
deemed acceptable at 95% confidence, based on the particular sample that was measured. Also 
listed in the table are the actual number of defects observed and the number of particles 
analyzed. Note that in the case of all but the uranium contamination fraction, zero defects were 
observed. The defect fractions listed in the table for these cases are limited by the number of 
particles measured and the actual defect fraction could be much lower. 
 
Table 2-3: Quick reference table for key attribute properties of LEU06-OP1-Z. 

Property Observed Number of Defects/ 
Number of Particles Analyzed 

95% Confidence 
Defect Fraction 

Uranium contamination fraction 10/127448 ≤1.4E-4 
Defective SiC coating fraction 0/127448 ≤2.4E-5 
Defective IPyC coating fraction 0/63724 ≤4.8E-5 
Defective OPyC coating fraction 0/3186 ≤9.4E-4 
 
It is also interesting to note the increase in pyrocarbon anisotropy due to compact heat treatment. 
The diattenuation of the IPyC increased from 0.0113±0.0002 to 0.0145±0.0008 (1.0338±0.0007 
to 1.0436±0.0024 in terms of effective BAFo). The diattenuation of the OPyC increased from 
0.0083±0.0005 to 0.0136±0.0003 (1.0248±0.0015 to 1.0407±0.0009 in terms of effective BAFo). 
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Inspection Report Form IRF-I2A; AGR-2 UCO Fyel Compact Lots 

Procedure: AGR-CHAR-PIP-12 Rev. 1 
Compact lot 10: LEU06-0Pl-Z 

Compact lot description: AGR-2 UCO Variant, from G73J -14-93074A 

002004006008009010011 012 017 019 020 021 022 025 026 028 029 030 033 
034036038039041 042 043 044045 046 048 049 050 052 053 055 056 060 061 

Compact ID numbers of compacts not consumed by acceptance testing: 	065066067068071072 075 076 077 079 080 081 082084085086087088090 
09 1 092093095 096097100101 102103104105106109112113114116117 
118 119 121 123 124 125 127 128 130 132 133 134 

Measured Data S eclflcatlon 
Acceptance

Property Mean Std.Oev. Measurements k or t INL SPC-923 Acceptance Criteria 
Test Value 

(x) (s) (n) value Revlson 3 


Uranium loading 
 A = x - tsNn ~ 1.195 1. 254 
1.256 0 .002 6 2 .015 1.265 ± 0.07 

(gU/compact) B = x + tsNn S 1.335 1. 258 

12.22 - 12.46Compact diameter (mm) 

Compact length (mm) 25.02 - 25.40 All available for irradiation test
See DRF-24 See DRF-24 r---tmeet specification 

~ 1.45Compact matrix density (g/cm3 ) 

mean1.895 B = x + ts/vn s 25 6 .3 
s 25Iron content outside SiC 4 .82 2.26 

("g/compact) dispersion4.353 D = x + v3ks < 100 21.9SO .Ol ~ 100 

Chromium content outside SiC 	 mean
0.77 0. 15 1.895 B = x + ts/vn s 50 0.9 

("g/compact) S 50 


Manganese content outside SiC mean

1.08 0.83 1.895 B = x + ts/vn s 50 1.6

("g/compact) S 50 


Cobalt content outside SiC mean
0.33 0.01 1.895 B = x + tsNn S 50 0 .3 
("g/compact) S 50 


Nickel content outside SiC mean

1.63 0.07 1.895 B = x + ts/vn s 50 1.7 

("g/compact) " 50 

Cr + Mn + Co + Ni content outside SiC 	 dispersion
3.80 0.83 4 .353 D = x + v3ks < 200 10.1 

("g/compact) sO.Ol ~ 200 


Calcium content outSide SiC mean

77.90 46.45 1.895 B = x + tsNn S 50 109.0 

("g/compact) S 50 


Aluminum content outside SiC mean
33. 19 7.29 1.895 B = x + tsNn S 50 38.1 
("g/compact) S 50 


Ti + V content outside SiC mean
30.20 1.53 1.895 B = x + ts/vn s 240 31. 2 
("g/compact) 	 S 240 

Measured Data SpecificatIon 	 PassAcceptance DataProperty II of II of INL SPC-923 Acceptance Criteria 	 orTest Value Records 
compacts particles Revison 2 fall 

Uranium contamination fraction s l effectively exposed kernel in ~237 192 particles IRF-12C40 127448 s 2.0 x 10-s 	 9.9 fail(g exposed U/gram U In compact) 	 or s2 effectively exposed kernels in ~3 14788 particles DRF-26 

Defective SiC coating fraction 	 s2 leached kernels in ~62956 particles IRF-12D40 127448 s 1.0 x 10-4 	 0 pass(fraction of total particles) 	 or::;6 leached kernels in ~ 118422 particles DRF-26 

Defective IPyC coating fraction 	 S 1 with excessive U dispersion in ~47437 particles
20 63724 S 1.0 x 10.4 	 0 pass DRF-28(fraction of total particles) 	 or S 2 with excessive U dispersion in ~62956 particles 

Defective OPyC coating fraction 1 3186 S 0.01 s6 cracked or missing OPyC in ~1182 particles 0 pass DRF-27(fraction of total particles) 

Comments 
Four compacts were outside of the length speCification by -0.0 17 mm, -0.005 mm, -0.132 mm, and +0.036 mm. This non-conformance was documented on ORNL NCR-X-MSTO-AGR-I0-01 
with a disposition of use as is. 

The measured Ca impurity was above the specified limit. The reported high ca lCium level is thought to be a result of measurement uncertainty, rather than an actual high calcium content in the 

compacts. This non-conformance was documented on ORNL NCR-X-MSTD-AGR-1O-02 with a disposit ion of use as is. 

A 10/127448 uranium contamination fraction is above the specified limit and corresponds to < 1.4e-4 at 95% confidence. This non-conformance was documented on INL NCR-44791 with a 

disposition of do not use for AGR-2 irradiation test , but retain for other uses. 

LBL analysis was halted after 40 compacts were analyzed due to the hig h defect fraction . The remaining compacts slated for LBL were added to list of compacts not consumed by QC testing. 


Accept compact lot (Yes or No): I 

12- 17 - 0 cr 
QC Supervisor 	 Date 

No 
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3 Compacting process conditions 
 
A 1000 g sample was riffled from coated particle batch G73J-14-93074A using a chute splitter, 
and shipped from B&W on September 22, 2008. After receipt, the particles were washed in 
methanol per procedure AGR-TRISOWASH-SOP-1, “Standard Operating Procedure for TRISO 
Particle Washing.” Washing of particles prior to overcoating was adapted in order to help reduce 
the amount of contamination on the particles that may have been acquired during processing or 
general handling. This procedure also reduces the amount of loose carbon dust on the surface of 
the particles. The washing procedure was adopted from General Atomics’ particle washing 
procedures. 
 
After washing, particles were renamed LEU06 and AGR-CHAR-PIP-10, Rev. 2, "Product 
Inspection Plan for AGR-2 Particles for Compacting - Preliminary Measurements" was 
completed. This plan calls for measurement of average particle weight, diameter, envelope 
volume, and uranium content. The plan also calls for riffling of 20 gram aliquots for use as 
overcoater charges. Riffling at ORNL was done using a 10 position rotary riffler. After riffling 
out the characterization samples, forty-nine overcoater charges were prepared and labeled 
LEU06-Y01 through Y49. The results of the PIP-10 inspection are reported in section 5. 
Additional ORNL characterization performed on another sample taken from G73J-14-93074A is 
provided in ORNL/TM-2008/135, "Data Compilation for AGR-2 UCO Variant Coated Particle 
Batch G73J-14-93074A". 
 
One ~20g aliquot was used per overcoating run. Overcoating was performed according to AGR-
COMP-SOP-2, Rev. 1, "Standard Operating Procedure for Overcoating TRISO Particles." The 
LEU06-Y## riffled aliquots were overcoated with the following matrix batches: Y01-Y07 
(RDKrS 112608), Y08-Y17 (RDKrS 120308), Y18-Y31 (RDKrS 121108), Y32-Y41 (RDKrS 
121808), and Y42-Y48 (RDKrS 122208). Aliquot LEU06-Y49 was not overcoated because a 
sufficient quantity of overcoated particles was accumulated from Y03-Y48. Aliquots Y01 and 
Y02 were overcoated during a joint ORNL/INL QA surveillance exercise and used to make test 
compacts. The overcoated particles created from overcoating LEU06-Y01 and LEU06-Y02 were 
not included in the composite overcoated particle batch that was used to make the LEU06-OP1-Z 
compacts. 
 
In total, 1340 grams of -12/+16 overcoated particles were produced by overcoating TRISO 
aliquots Y03-Y48. “-12/+16” overcoated particles are those that pass through an ASTM E11 No. 
12 sieve (1.70 mm nominal opening) but do not pass through an ASTM E11 No. 16 sieve (1.18 
mm nominal opening). The 1340 grams of sieved overcoated particles was tabled and 1196 
grams of Bin 3 particles were recovered. “Bin 3” particles are those particles that end up in the 
third bin of a shape separation inclined table; these are the most spherical overcoated particles. 
1196 grams of Bin 3 overcoated particles was determined to be a sufficient quantity to produce at 
least 180 compacts, based on preliminary calculations. The total number of compacts required 
for acceptance testing, irradiation, and spares was 135. 
 
After overcoating, the overcoated particles from Y03-Y48 were combined and homogenized into 
an overcoated particle composite. The overcoated particle composite was labeled LEU06-OP1 
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and AGR-CHAR-PIP-11, Rev. 0, "Product Inspection Plan for AGR-2 Overcoated Particles for 
Compacting" was completed. This plan calls for measurement of average overcoated particle 
weight and diameter. The results of the PIP-11 inspection are reported in section 6. The plan also 
calls for riffling of compact charges for pressing. 
 
Based on the average uranium loading determined for the LEU06 particles of 3.953E-4 g 
(section 5), 3200 particles are needed in each compact to obtain an average uranium loading of 
1.265 g for the compacts (the specified loading in SPC-923 was 1.265 ± 0.07 g). The average 
LEU06-OP1 overcoated particle weight was measured to be 1.977E-3 g (section 6). Using this 
value, a compact charge of 6.327 g was calculated in order to achieve a compact with a uranium 
loading of 1.265 ± 0.07 g. One hundred and eighty compact charges were prepared and labeled 
LEU06-OP1-G001 through G180. A record of the weight of each compact charge can be found 
on data report form DRF-24D, in section 7. 
 
Actual compact uranium loading was measured to be 1.256 ± 0.002 g. Twenty compacts were 
deconsolidated and the particles were counted as part of the x-ray analysis for possible uranium 
dispersion due to defective IPyC. The average number of particles per compact was determined 
to be 3186, 14 particles short of the target compact loading. This reduced number of particles per 
compact explains the slightly low uranium loading result. It is hypothesized that the reason for 
the undershoot in particles per compact was due to weight loss from the overcoated particles 
from evaporation of methanol and volatiles from the resin. Overcoated particles were kept in 
sealed containers as much as feasible during riffling of the compact charges. However, it is likely 
that the weight loss due to evaporation for the samples used to determine average particle weight 
was greater than for the overcoated particles weighed out into each compact charge. Therefore, 
the average overcoated particle weight used to calculate the target compact charge was slightly 
too low. 
 
The compacting charges were formed into green compacts using a heated, double acting die and 
a Carver hydraulic press. Compacting was performed in accordance with AGR-COMP-SOP-3, 
Rev. 1, "Standard Operating Procedure for Compacting". The die was heated to 94.5°C and 
approximately 0.10 g of matrix was added to the top and bottom of the compact in order to create 
matrix “end caps.” The end caps were formed with the compact by first pouring a matrix charge 
into the heated die, followed by the overcoated particles, and then a second charge of matrix. 
This forming method created a thin (less than 0.5 mm thick) fuel free zone on the ends of the 
compact, called end caps. In total, 180 green compacts were fabricated. The compacts retained 
the designation of the riffled charges, LEU06-OP1-G001 through G180. All 180 green compacts 
were carbonized and heat treated according to AGR-COMP-SOP-4, Rev. 0, "Standard Operating 
Procedure for Carbonizing Compacts," and AGR-COMP-SOP-5 Rev. 1, "Standard Operating 
Procedure for Heat-treating Compacts." 
 
After compacting, 135 compacts were selected from LEU06-OP1-G001 through G180 for use. 
Compacts with obvious processing defects, chips, or undesirable dimensions were sorted out and 
not included in the 135 compacts selected for the final fuel compact lot. This down-select was 
part of the compacting process and was performed prior to random selection of compacts for 
acceptance testing. It should be understood that the results in this section and the acceptance 
testing are only relevant for the final 135 compact lot from which random representative samples 
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were drawn for characterization. As instructed in AGR-CHAR-PIP-12, Rev. 1, "Product 
Inspection Plan for AGR-2 UCO Fuel Compact Lots", these 135 compacts were randomized and 
relabeled as LEU06-OP1-Z001 through Z135. A record of the original G-number for each Z-
numbered compact can be found on data report form DRF-24C, in section 7. After relabeling, the 
compacts were characterized for product acceptance according to product inspection plan PIP-
12. This plan calls for measurement of compact length, diameter, mass, matrix density, uranium 
content, impurity content, and determination of defect fractions for exposed uranium, defective 
SiC, uranium dispersion due to defective IPyC, and defective OPyC. 
 
A significant number of LEU06-OP1-G### compacts had what appeared to be a thin surface 
crack where the end caps met the overcoated particles. This feature was used as one criterion for 
not selecting compacts for inclusion in the LEU06-OP1-Z compact lot. The end cap fissures 
appeared to be caused by adhesion of the end caps to the pressing rams at the elevated 
temperatures used for LEU06-OP1-Z compacting. AGR-1 compacts were made at room 
temperature with a higher methanol content in the overcoat in order to reduce the compacting 
pressure. The AGR-2 compact fabrication process replaced the high methanol content with the 
use of an elevated compacting temperature to help the overcoat to flow easier. Compacting at 
elevated temperature was more in line with the current AGR program plans for future compact 
scale-up, which may use elevated temperature instead of methanol to enhance resin flow and 
which may involve temperatures as high as 140°C, depending on the type of resin used. Note 
that the end cap fissure defect didn't appear during earlier AGR-2 compacting development 
efforts because the defect fraction was too low to observe until a large number of compacts were 
processed under identical conditions. Minor modifications to the compacting process parameters 
were explored in order to eliminate the presence of end cap fissures and future compacts were 
fabricated at 70°C in order to eliminate the problem. 
 

AGR-2 Process Conditions 
 
The LEU06-OP1-Z (AGR-2 UCO Variant) compact lot was made in accordance with the AGR-2 
Fuel Specification (SPC-923, Rev. 3). The specified AGR-2 process limits are listed below. 
 
Molding Pressure:   < 60 MPa 
 
Carbonization parameters: < 350ºC/hr in He atmosphere 
    Hold at 950 ± 50ºC for 1.0 ± 0.4 hr 
    Furnace cool 
 
Heat treatment parameters: ~20ºC/min in vacuum (<1.3 Pa) 
    Hold at 1650-1850ºC for 60 ± 10 min 
    Furnace cool at ~20ºC/min to below 700ºC 
 
Table 3-1 shows the process conditions used in molding the compacts, carbonizing the compacts, 
and heat treating the compacts. In the carbonization regime, the furnace was allowed to cool 
under no power (i.e., after holding at 950°C for 1 hour, power was turned off). In the heat 
treatment run, the furnace was cooled under power at 20°C/min until the furnace temperature 
reached 700°C, and then the furnace was allowed to cool under no power. 
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Table 3-1: Summary of process conditions used in making LEU06-0PI-Z (AGR-2 UCO Variant) compacts 

Carbonization Parameter Heat-treatment Parameters 
CompactID 

~oldingPressure Heating Rate ~ax . Temp. Hold Time Heating Rate ~ax . Temp. Hold Time 
Atmosphere Atmosphere 

(~Pa) (OCImin.) CC) (hrs.) CC/min.) (0C) (hrs.) 

LEU06-0PI -ZOO I 16.5 4 .7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0PI-Z002 16.S 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0P I-Z003 16.S 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0PI -Z004 16.5 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0P I-ZOOS 16.5 4 .7 9S0 I flowing He 20 1800 I vacuum 

LEU06-0P I-Z006 16.S 4.7 9S0 I fl owing He 20 1800 I vacuum 


LEU06-0PI-Z007 16.5 4.7 9S0 I flowing He 20 1800 I vacuum 

LEU06-0P l-Z008 16.5 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0P I-Z009 16.5 4 .7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0Pl-Z010 16.5 4.7 9S0 1 fl owing He 20 1800 I vacuum 


LEU06-0PI-Z011 16.5 4.7 9S0 I flowing He 20 1800 1 vacuum 


LEU06-0PI-ZOI2 16.5 4.7 950 1 fl owing He 20 1800 1 vacuum 


LEU06-0P I-ZO 13 16.5 4 .7 9S0 1 flowing He 20 1800 I vacuum 

LEU06-0 PI -ZOI4 16.5 4.7 950 I flowing He 20 1800 1 vacuum 


LEU06-0PI-ZOIS 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI-ZO I6 16.5 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0P I-ZO 17 16.S 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI-Z018 16.5 4.7 9S0 I fl owing He 20 1800 1 vacuum 


LEU06-0PI-ZOI9 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0PI-Z020 16.5 4.7 9S0 1 flowing He 20 1800 I vacuum 


LEU06-0PI-Z021 16.5 4.7 9S0 I flowing He 20 1800 1 vacuum 

LEU06-0PI-Z022 16.5 4 .7 9S0 I flowing He 20 1800 1 vacuum 


LEU06-0PI-Z023 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0PI-Z024 16.5 4.7 9S0 I flowing He 20 1800 I vacuum 


LEU06-0P l-Z02S 16.5 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEU06-0P I-Z026 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 


LEU06-0P I-Z027 16.5 4 .7 950 1 flowin~ He 20 1800 I vacuum 

LEU06-0PI-Z028 16.5 4 .7 9S0 1 flowing He 20 1800 1 vacuum 


LEU06-0P l-Z029 16.5 4.7 950 I flowing He 20 1800 1 vacuum 

LEU06-0PI-Z030 15.0 4.7 950 I fl owing He 20 1800 1 vacuum 


\l rL)~ O, 

~ .L.rl. h,~hr
j , 
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Table 3-1 (cont.): Summary of process conditions used in making LED06-0PI-Z (AGR-2 DeO Variant) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time 

Atmosphere Atmosphere
(MPa) CC/min.) (0C) (hrs.) (OCImin.) (OC) (hrs.) 

LEU06-0 P l -Z03 1 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0P I-Z032 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI -Z033 16.5 4 .7 950 1 fl owing He 20 1800 1 vacuum 
LEU06-0P I-Z034 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0P I-Z035 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-Z036 16.5 4 .7 950 I fl owing He 20 1800 1 vacuum 
LEU06-0PI-Z037 16.5 4.7 950 1 fl owing He 20 1800 I vacuum 
LEU06-0PI-Z038 16.5 4.7 950 1 fl owing He 20 1800 I vacuum 
LEU06-0P I-Z039 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z040 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0P I-Z041 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0P I-Z042 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0P I-Z043 16.5 4 .7 950 I flowing He 20 1800 1 vacuum 
LEU06-0P I-Z044 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z045 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI -Z046 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI-Z047 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z048 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z049 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z050 15.0 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z051 16.5 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-Z052 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0P I-Z053 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0P I-Z054 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z055 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-Z056 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z057 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-Z058 15.0 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-Z059 15.0 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0P I-Z060 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

Task Manager Review eJN 'S. f1f~ Date i'L -7 -S "-o 9 


QAS Review ~~ Date / o?~1 3.Lb,z: 


I 

ORNL/TM-2009/304

14



Table 3-1 (cont.): Summary of process conditions used in making LEU06-0PI-Z (AGR-2 UCO Variant) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID 

~olding Pressure Heating Rate ~ax . Temp. Hold Time Heating Rate ~ax . Temp. Hold Time 
Atmosphere Atmosphere 

(~Pa) (OCImin.) (OC) (hrs.) (OC/min.) (0C) (hrs.) 

LEU06-0PI -Z061 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P I-Z062 16.5 4.7 950 1 fl owinKHe 20 1800 I vacuum 

LEU06-0P I-Z063 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-Z064 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P l-Z065 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0P I-Z066 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-Z067 16.5 4.7 950 I fl owing He 20 1800 I vacuum 

LEU06-0PI-Z068 16.5 4.7 950 I flowing He 20 1800 1 vacuum 

LEU06-0PI -Z069 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-Z070 16.9 4 .7 950 I flowing He 20 1800 1 vacuum 

LEU06-0P l-Z071 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0P I-Z0n 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0 P I-Z073 16.5 4.7 950 I flowing He 20 1800 1 vacuum 

LEU06-0 PI-Z074 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z075 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z076 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z0n 15.0 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z078 15.0 4.7 950 1 fl owing He 20 1800 1 vacuum 

LEU06-0PI-Z079 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0PI-Z080 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0P l -Z081 15.0 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P I-Z082 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0PI-Z083 15.0 4.7 950 1 flowi ng He 20 1800 1 vacuum 

LEU06-0 P l-Z084 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P l -Z085 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P l -Z086 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P l -Z087 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI-Z088 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEU06-0P l-Z089 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI-Z090 16.5 4.7 950 I flowing He 20 1800 1 vacuum 

Task Manager Review e~ j fiffV-V-V-- Date ) 2. - '2 S- 0 9 

QASReview ~ Date / d..Jx;yOy 
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Table 3-1 (cont.): Summary of process conditions used in making LED06-0PI-Z (AGR-2 DeO Variant) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID 

~olding Pressure Heating Rate ~ax. Temp. Hold Time Heating Rate ~ax . Temp. Hold Time 
Atmosphere Atmosphere 

(~Pa) (OC/min.) (OC) (hrs.) COC/min .) (0C) (hrs .) 

LEU06-0PI -Z091 16.5 4 .7 950 1 fl owing He 20 1800 I vacuum 
LEU06-0PI -Z092 16.5 4.7 950 I fl owing He 20 1800 I vacuum 
LEU06-0PI -Z093 16.5 4 .7 950 I fl owing He 20 1800 1 vacuum 
LEU06-0P I-Z094 15.0 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-Z095 16.5 4 .7 950 1 flowing He 20 1800 I vacuum 
LEU06-0 P l -Z096 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI -Z097 15.0 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-Z098 15.0 4 .7 950 1 flowing He 20 1800 I vacuum 

LEU06-0Pl-Z099 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-ZI00 16.5 4.7 950 I fl owing He 20 1800 1 vacuum 
LEU06-0 PI-Z IO I 16.5 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-ZI02 16.5 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0P I-Z I03 16.5 4.7 950 1 fl owing He 20 1800 1 vacuum 
LEU06-0PI-Z I04 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-ZI05 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-ZI06 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-Z I07 16.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-Z I08 15.0 4 .7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-Z I09 16.5 4 .7 950 1 flowing He 20 1800 I vacuum 

. 

LEU06-0PI -ZllO 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z111 16.5 4 .7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-ZI12 16.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU06-0PI-Z1l3 16.5 4.7 950 I flow ing He 20 1800 I vacuum 
LEU06-0PI-Z I 14 16.5 4 .7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-ZI15 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-Z1l6 15.0 4 .7 950 I fl owing He 20 1800 I vacuum 
LEU06-0PI-ZI17 16.5 4.7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI-ZI18 15.9 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0P I-Z1l9 16.5 4.7 950 1 flowing He 20 1800 I vacuum 
LEU06-0P I-ZI20 16.5 4.7 950 I fl owing He 20 1800 I vacuum 

Date \ 'Z.. - '2 .3 ~ 0 C1Task Manager Review ~:J . rtf~ 
QAS Review ~crz!2= Date /~k3/or
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Table 3-1 (cont.): Summary of process conditions used in making LEU06-0PI-Z (AGR-2 uca Variant) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID 

Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time 
Atmosphere Atmosphere

(MPa) (OC/min.) CC) (hrs.) (oC/min .) CC) (hrs .) 

LEU06-0P I-ZI21 16.5 4 .7 950 I fl owing He 20 1800 I vacuum 

LEU06-0P I-ZI 22 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI -ZI23 16.5 4 .7 950 1 flowing He 20 1800 I vacuum 
LEU06-0PI-ZI24 16.9 4 .7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI-ZI25 15.0 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-ZI 26 16.5 4 .7 950 I flowing He 20 1800 I vacuum 
LEU06-0PI-ZI27 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI -ZI28 16.5 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0PI -Z129 16.5 4 .7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI -ZI 30 16.5 4 .7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-Z13 1 16.5 4.7 950 I flowing He 20 1800 I vacuum 
LEU06-0P I-ZI32 16.5 4 .7 950 I flowing He 20 1800 1 vacuum 
LEU06-0PI -ZI33 16.5 4.7 950 1 flowing He 20 1800 I vacuum 

LEU06-0PI -ZI34 14.2 4.7 950 I flowing He 20 1800 I vacuum 

LEU06-0P I-ZI35 16.5 4.7 950 I flowing He 20 1800 I vacuum 

Task Manager Review ~ J , ~~ Date 1L.~2.S~o 9 


QASReview ~4 Date /es~\.?}hr 
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4 Impurity analysis of matrix, resin, and graphites 
 
The AGR-2 Fuel Specification (SPC-923) puts maximum limits on the elemental impurities Al, 
Ca, Ti, V, Cr, Mn, Fe, Co, and Ni. The natural graphite, synthetic graphite, and thermosetting 
resin used to make the matrix/overcoat material may contain these impurities. Therefore, the 
selection of graphites and resin used to make the matrix must have low concentrations of these 
impurities to ensure that the compacts made from the matrix will be within specification. 
Subsequently, part of the compacting development effort was selection and qualification of 
natural graphite, synthetic graphite, and resin. A graphite or resin was considered “qualified” if it 
could produce a compact that was within specification on impurities. The AGR-1 compacts 
showed that compacts could be made from these matrix constituents and pass the impurity 
specification. The qualification process involved receiving natural graphite and synthetic 
graphite and testing them via glow discharge mass spectrometry (GDMS) in order to establish 
their initial impurity concentrations. The graphites and resin were then combined to produce 
matrix that was carbonized and heat treated in powder form. The impurity levels in the heat 
treated matrix was then also measured by GDMS. 
 
Table 4-1 shows the initial impurity levels for the natural graphite, synthetic graphite, and matrix 
that were used to make LEU06-OP1-Z compacts. Natural graphite (Asbury Graphite Mills 
RD13371), synthetic graphite (SGL Carbon KRB2000), and thermosetting resin (Hexion Durite 
SC1008-lot LK8HD0397) were combined in a weight ratio of 64:16:20 to make the matrix. Five 
batches of matrix were produced: RDKrS-112608, RDKrS-120308, RDKrS-121108, RDKrS-
121808, and RDKrS-122008. A sample of the RDKrS-120308 matrix was carbonized and heat 
treated in powder form prior to being tested for impurities by GDMS. The other matrix batches 
were not tested because they were made up of the same starting materials. Notice that the heat 
treatment processes significantly reduced impurity levels in the matrix for several elements. 
 
Table 4-1: Matrix constituents that were used in AGR-2 LEU06-OP1-Z compacts 

Impurity concentration (ppm) 
Element Natural Graphite-

RD13371 
Synthetic Graphite-

KRB2000 
Heat treated Matrix- 

RDKrS-120308 
Al 36 0.35 0.25 
Ca 9.4 0.7 <0.05 
Ti 0.43 0.06 0.78 
V 0.6 0.02 2 
Cr 4.5 <0.5 <0.5 
Mn 0.54 <0.05 <0.05 
Fe 34 1.4 0.18 
Co <0.05 0.25 <0.05 
Ni 0.37 1.2 <0.1 

 
The following pages show the impurity analysis reports for the natural graphite, synthetic 
graphite, and matrix sample listed in Table 4-1. Also attached is the certificate of analysis for the 
resin from Hexion. Note that an expiration date was set for the resin of 6 months from the 
manufacture date. LEU06-OP1-Z compacting was completed on 2/09/09. 
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5 Characterization of coated particles 
 
This section contains characterization data on the TRISO particle lot LEU06. The data was 
obtained according to product inspection plan AGR-CHAR-PIP-10R2, "Product Inspection Plan 
for AGR-2 Particles for Compacting - Preliminary Measurements". The data obtained by this 
inspection plan is used in support of compact fabrication and for input into measurements made 
for compact acceptance testing. There are no direct specifications for the measured parameters. 
 
After washing, the G73J-14-93074A particles were renamed LEU06 and AGR-CHAR-PIP-10R2 
was completed. This plan calls for measurement of average particle weight, diameter, envelope 
volume, and uranium content. OPyC open porosity is also obtained as part of the envelope 
volume analysis and reported for information only. The plan also calls for riffling of 20 gram 
aliquots for use as overcoater charges. Riffling at ORNL was done using a 10 position rotary 
riffler. After riffling out the characterization samples, forty-nine overcoater charges were 
prepared and labeled LEU06-Y01 through Y49. Additional ORNL characterization performed on 
another sample taken from G73J-14-93074A is provided in ORNL/TM-2008/135, "Data 
Compilation for AGR-2 UCO Variant Coated Particle Batch G73J-14-93074A". 
 
The following pages show the inspection report form (IRF-10) for the LEU06 particles. 
Following the IRF-10 inspection report form, which summarizes the results, are the individual 
data report forms for the measurements that were performed. 
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Inspection Report Form IRF-l0: AGR- 2 Particles for Compacting - Preliminary Measurements 

Procedure: AGR-CHAR-PIP-IO Rev. 2 


Coated particle composite 10: LEU06 


Coated particle composite description: AGR-2 UCO Variant, from G73J-14-93074A 


Measured Data Specification 	 Pass 
DataProperty 	 orMean Std. Dev. # measured 	 Acceptance Criteria 

t value INL SPC-923 I I~~~p~:~~: I Records 
(x) 	 (s) (n) fail 

DRF-07Particle diameter (~m) 874.7 22 2002 1.646 	 Not Applicable 
DRF-10 

Average particle weight (g) 1.036E-03 Not Applicab le DRF-22 

3 .46E-04 	 Not Applicable DRF-31Average particle envelope volume (cm 3 ) 

0.215 	 Not Applicab le DRF-31OPyC open porosity (ml/m') 

Average uranium per particle (g) 3.953E-04 	 Not Applicable DRF·35 

Comments 

ID -IO( - 2009 
QC Supervisor 	 Date 
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'Data Report Form DRF-07: Imaging of Particle Diameter and Aspect Ratio Using an Opt ical Mi croscope System 

Procedure: AGR-CHAR-DAM-07 Rev. 1 
Operator : Andrew K. Kercher 

Sample ID : LEU06-B01 
Sample Description : AGR- 2 UCO Variant 1 G73J-14-93074A 

Folder name containing images: \\Mc-agr\AGR\ImageProcessing\P0811100 1 \ 

DM R Calibration Expiration Date : 10/28/09 
Stage Micrometer Calibration Expiration Date : 2/13/09 

Measured Value for 1200 IJm in Stage Micrometer Image: 1200.9 IJm 

Operator 
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Data Report Form DRF- l0A: Measure"ment of Particle Diameter 

Procedure: AGR-CHAR-DAM,10 Rev. 2 
Operator: Andrew K. Kercher 

Folder name containing images: \\mc-agr\AGR\ImageProcessing\Completed Shadow\P08111001\ 
Sample ID: LEU06-B01 

Sample Description: AGR-2 UCO Variant 1, G73J-14-93074A 
Folder name containing processed data: \ \mc-agr\ AGR\ImageProcessing\Completed Shadow\P08111001 out put\ 
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Data Report Form DRF-10B: Measurement of Particle Aspect Ratio (Dmax/Dmin) 

Procedure: AGR-CHAR-DAM- 10 Rev. 2 
Operator: Andrew K. Kercher 

Folder name containing images: \\mc-agr\AGR\ImageProcessing\Completed Shadow\P08111001\ 
Sample ID: LEU06-B01 

Sample Description: AGR-2 UCO Variant 1, G73J-14-93074A 
Folder name containing processed data : \ \mc-agr\AG R \ImageProcessi ng\ Completed Shadow\P08 111001 out put\ 
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Data Report Form DRF·22: Estimation of A verage Particle Weight 

Procedure: AGR·CHAR· DAM·22 Rev. 1 
Operator: Dixie Barker 

Particle Lot ID: LEU06·C01 
Pa rticle Lot Description: AGR·2 UCO Variant 1 G73J·14·93074A 

Filename: \ \mc·agr\AGR\ParticieWeight\W0810200 1 DRF22R1.xls 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 
Weight of particles (g): 0.1808 0.2720 0.3211 0.2699 0.2992 

Number of particles: 175 262 310 260 289 
Average weight /particle (g): 1.033E· 03 1.038E· 03 1.036E· 03 1.038E·03 1.035E·03 

Operator ~ 
IV 

Qate 
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Data Report Form DRF-31 : Measurement of Open Porosity using a Mercury Por'osirnet er 

Procedure: AGR-CHAR-DAM-31 Rev. 1 
Operator : S. D. Nunn 

Coated particle batch ID: LEU06-B01 
Batch Description: AGR-2 UCO Variant G73J-14-93074A 

Thermocouple Expiration Date : 5/15/09 
Penetromet er Expiration Date: 7/10/09 

Completed DRF Filename: \ \mc-agr\AGR\Porosimeter\S08120401 \ 508120401 DRF31R1.xls 

Weiqht of particles (q): 3.8494 

Approximate number of particles: 3716 


Uncertainty in number of particles: 3 

Total envelope volume of sample (cc): 1. 284 


Average envelope volume/particle (cc): 3.46E-04 

Sample envelope density (g/cc): 2.998 


Average particle diameter (microns) : 8.71E+02 

Average surface area/particle (cm2): 2.38E-02 


Total sampl e surface area (cm2): 8.85E+ 01 

Intruded mercury volume from 250-10000 psia (cc) : 1.90E-03 


Open porosity (ml/m2): 2.15E-01 


Comments 
Sample LEU06-B01 was used after particle size and shape analysis was complete because LEU06-D01 was not available . 

.5,j) . /1~ 
Operator Date 
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Data Report Form DRF-35: Fuel Particle Uranium Loading 

Procedure: AGR-CHAR-DAM-35 Rev. 0 
Operator: Fred Montgomery 

Particle lot lD: LEU-06 
Particle lot description: AGR-2 UCO Variant, from G73J-14-93074A 

Filename: \\mc-agr\AGR\UraniumLoading\LEU06 DRF35RO.xls 

Mean avera e wei ht er article 1.036E-03 

Standard error in mean average weight per particle (g): 9.4E-07 


Sample 1 Sample 2 Sample 3 
Leach 1 Leach 2 Leach 1 I Leach 2 Leach 1 Leach 2 

Particle sample lD : LEU06-EOl LEU06-FOl LEU06-GOl 
Weight of particles: 4.0109 3.9200 3.8813 

Approximate number of particles: 3872 3784 3746 
Uncertainty in number of particles: 4 3 3 

Acid leach sample lD: U08122301 U08122901 U08122302 U08122902 U08122303 U08122903 
Radiochemical laboratory analysis number: 1585-001 1585-004 1585-002 1585-005 1585-003 1585-006 

Weight U in leach (mg): 1534 0.059 1488 0.041 1485 0.027 
Uncertainty In weight U in leach (mg) : 6 0 .00591 6 0.00406 6 0.00267 

Total weight U in sample (mg): 1534 1488 1485 
Average weight U per particle (mg): 0.3963 0.3932 0 .3963 

Uncertainty in average weight U per particle (mg): 0.0016 0.0016 0 .0016 

Mean avera e uranium loadin er article 3.953E-04 
Standard error in mean average uranium loading per particle (g): 1.0E-06 

Comments 
Leach 1 was analyzed by Davies-Gray titration method . Leach 2 was analyzed by ICP-MS, due to low U concentration. 
Leach 1 was titrated 2 times and averaged . 
Davies-Gray Initial known U recovery: 100.30%; final known U recovery 100.50% Blind titration U recovery 100. 13%. 
Uncertainty in Davies-Gray (0.4%) based on average of measured % recovery data for LEU06,07,08,09. 
Checked against RMAL1585 official results by FCM on 3/06/2009. 

]0-1'1-1..00'1 
Orator Date 
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6 Characterization of overcoated particles 
 
This section contains characterization data on the overcoated particle lot LEU06-OP1. The data 
was obtained according to product inspection plan AGR-CHAR-PIP-11R0, "Product Inspection 
Plan for AGR-2 Overcoated Particles for Compacting". The data obtained by this inspection plan 
is used in support of compact fabrication and for input into measurements made for compact 
acceptance testing. There are no direct specifications for the measured parameters. 
 
After overcoating, the overcoated particles from LEU06-Y03 through Y48 were combined and 
homogenized into an overcoated particle composite. The overcoated particle composite was 
labeled LEU06-OP1 and AGR-CHAR-PIP-11R0 was completed. This plan calls for 
measurement of average overcoated particle weight and diameter. The plan also calls for riffling 
of compact charges for pressing. One hundred and eighty compact charges were prepared and 
labeled LEU06-OP1-G001 through G180. A record of the weight of each compact charge can be 
found on data report form DRF-24D, in section 7. 
 
The following pages show the inspection report form (IRF-11) for the LEU06-OP1 overcoated 
particles. Following the IRF-11 inspection report form, which summarizes the results, are the 
individual data report forms for the measurements that were performed. 
 
The average thickness of the overcoat can be estimated from the increase in the average particle 
size after overcoating, (1304 µm - 875 µm)/2 = 214.5 µm. The increase in average particle 
weight was (1.977 mg - 1.036 mg) = 0.941 mg. From these values, the average density of the 
overcoating prior to compacting can be estimated to be 1.16 g/cm3. 
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Inspection Report Form IRF- ll: AGR-2 Overcoated Particles for Compacting 

Procedure: AGR·CHAR-PIP-ll Rev. 0 

Overcoated particle composite 10: LEU06·0Pl 


Overcoated particle composite description: AGR·2 UCO Variant, from G73J -14-93074A 


Measured Data Specification I Pass DataProperty Mean Std. Dev. # measured Acceptance Criteria I~,;~p~:~~: I or 
t value INL SPC-923 I Records 

Ix lsI In fall 

DRF-29Overcoated particle diameter (",m) 1304.0 86 930 1.646 Not Applicable 
DRF-30 

" 

Average overcoated particle weight (g) 1.977E-03 !.' Not Applicable DRF-22 

Comments 

Overcoated particle weight from combined results of 2 independent measurements (W09011401 and W09011402). 

QC Supervisor Date 

Cj t Date,......... QA Reviewer 
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Data Report Form DRF-29: I maging of Overcoated PartiCle Diameter and Aspect RatiChUsfng an Optical Microscope System 

Procedure: AGR-CHAR- DAM-29 Rev. 1 
Operator: Andrew K. Kercher 

Sample ID: LEU06-0Pl -BOl 
Sample Description: AGR-2 UCO Variant from G73J-14-93074A 

Folder name containing images: \ \mc-agr\AGR\ImageProcessing\P0902170 1 \ 

10/28/09 
2/10/14 
2501.8 ~m 
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Data ReQort Form DRF-30A:Measuremerit of Over~coated Particle Diameter 

Procedure: AGR-CHAR-DAM-30 Rev. 0 
Operator: Andrew K. Kercher 

Folder name containing images: \ \mc-ag r\AGR\ImageProcessi ng\Completed Shadow\P09021701\ 
Sample ID : LEU06-0Pl-BOl 

Sample Description: AGR-2 UCO Variant, from G73J-14-93074A 
Folder name containing processed data: \ \mc-agr\AG R\ImageProcessi ng\Completed Shadow\P09021701 output\ 
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Procedure: AGR-CHAR-DAM-30 Rev. 0 
Operator: Andrew K. Kercher 

Folder name containing images: \ \mc-agr\AGR\ImageProcessing\Completed Shadow\P09021701\ 
Sample ID: LEU06-0Pl-BOl 

Sample Description: AGR-2 UCO Variant, from G73J-14-93074A 
Folder name containing processed data : \ \mc-agr\AGR\ImageProcessing\Completed Shadow\P09021701 ou tput\ 
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Data Report Form DRF- 22: Estimation o( Average Parti"cle W eight 

Procedure: AGR-CHAR-DAM-22 Rev. 1 
Operator : Dixie Barker 

Particle Lot ID : LEU06-0P1 
Particle Lot Description: AGR-2 UCO Variant from G73J-14-93074A 

Filename: \ \mc-agr\AGR\ParticleWeight\W0901140 1 DRF22R1.xls 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 
Weight of particles (g) : 0.3084 0.2907 0.2819 0.2955 0.2635 

Number of particles : 160 149 141 146 134 
Average weight/particle (g) : 1.928E-03 1.951E-03 1.999E-03 2.024E-03 1.966E-03 

1.974E-03 
1.72E-05 

!-(~_O t 
Date 
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Data Report Form DRF-22: Estimation of Average Particle Weight 

Procedure: AGR-CHAR-DAM-22 Rev. 1 
Operator: Dixie Barker 

Particle Lot ID: LEU06-0P1 
Particle Lot Description: AGR-2 UCO Variant from G73J-14-93074A 

Filename: \ \mc-ag r\AGR\ParticleWeight\ W090 11402 DRF22R1.xls 

Sample 6 Sample 7 Sample 8 Sample 9 Sample 10 
Weight of particles (g) : 0.2504 0.2551 0.3345 0.3145 0.3432 

Number of particles: 125 131 169 159 172 
Average weight/particle (g): 2.003E-03 1.947E-03 1.979E-03 1.978E-03 1.995E-0 3 

: 1.981E-03 

Date 
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7 Characterization of compacts 
 
This section contains acceptance testing data on the compact lot LEU06-OP1-Z. The data was 
obtained according to product inspection plan AGR-CHAR-PIP-12R1, "Product Inspection Plan 
for AGR-2 UCO Fuel Compact Lots". This compact lot was determined to not satisfy the 
specifications in section 3.3 of the AGR-2 Fuel Specification (INL SPC-923, Rev. 3). The final 
disposition of this compact lot was to not use for the compacts for the AGR-2 irradiation test, but 
to retain the compacts in storage at ORNL and INL for possible future analysis or methods 
development. 
 
After compacting, 135 compacts were selected from LEU06-OP1-G001 through G180 for use. 
Compacts with obvious processing defects, chips, or undesirable dimensions were sorted out and 
not included in the 135 compacts selected for the final fuel compact lot. This down-select was 
part of the compacting process and was performed prior to random selection of compacts for 
acceptance testing. It should be understood that the results in this section and the acceptance 
testing are only relevant for the final 135 compact lot from which random representative samples 
were drawn for characterization. As instructed in AGR-CHAR-PIP-12R1, these 135 compacts 
were randomized and relabeled as LEU06-OP1-Z001 through Z135. A record of the original G-
number for each Z-numbered compact can be found on data report form DRF-24C, in this 
section. After relabeling, the compacts were characterized for product acceptance according to 
product inspection plan PIP-12. This plan calls for measurement of compact length, diameter, 
mass, matrix density, uranium content, impurity content, and determination of defect fractions 
for exposed uranium, defective SiC, uranium dispersion due to defective IPyC, and defective 
OPyC. 
 
The following pages show the inspection report forms (IRF-12A, IRF-12B, IRF-12C, IRF-12D) 
for the LEU06-OP1-Z compacts. Following the IRF-12 inspection report forms, which 
summarize the results, are the individual data report forms for the measurements that were 
performed. Note that the leach-burn-leach (LBL) analysis is performed on sets of 20 compacts at 
a time, in four sample groups with 5 compacts in each sample. Inspection report forms IRF-12B, 
IRF-12C, and IRF-12D summarize the results from each set of 20 compacts. Inspection report 
form IRF-12A summarizes all the analyses. The mean and standard deviation for the impurity 
analyses (IRF-12B), the uranium contamination fraction or effective number of exposed kernels 
before the burn (IRF-12C) and the defective SiC defect fraction or number of exposed kernels 
after the burn (IRF-12D) are calculated from the combined results of all the relevant sample 
groups. These combined results, which are then entered into IRF-12A, are provided in Table 7-1 
and Table 7-2 below. 
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Table 7-1: Summary of impurity analysis for LEU06-OP1-Z compacts 

Compact ID numbers: 
047, 108, 
027, 074, 

120 

058, 024, 
131, 111, 

023 

016, 005, 
094, 031, 

001 

089, 003, 
063, 078, 

015 

129, 032, 
083, 035, 

018 

122, 013, 
099, 037, 

051 

070, 126, 
057, 069, 

098 

059, 014, 
062, 073, 

040 
Mean Standard 

Deviation 

Number of compacts: 5 5 5 5 5 5 5 5     
Iron                     

Deconsolidation-leach (DRF-26A) (µg): 16.60 15.09 15.69 17.03 11.48 11.64 11.48 11.60     
Burn-leach (DRF-26B) (µg): 12.05 35.05 7.04 5.63 5.81 5.38 5.22 6.19     

Total leached (µg): 28.64 50.14 22.72 22.66 17.29 17.02 16.70 17.79     
Fe outside SiC (µg/compact): 5.73 10.03 4.54 4.53 3.46 3.40 3.34 3.56 4.82 2.26 

Chromium                     
Deconsolidation-leach (DRF-26A) (µg): 2.01 3.88 1.86 2.69 3.12 4.04 3.26 2.87     

Burn-leach (DRF-26B) (µg): 1.02 0.82 0.84 0.87 0.86 0.86 0.93 0.86     
Total leached (µg): 3.03 4.69 2.69 3.56 3.98 4.90 4.19 3.73     

Cr outside SiC (µg/compact): 0.61 0.94 0.54 0.71 0.80 0.98 0.84 0.75 0.77 0.15 
Manganese                     

Deconsolidation-leach (DRF-26A) (µg): 3.16 3.25 3.28 3.28 2.87 2.91 2.87 2.90     
Burn-leach (DRF-26B) (µg): 0.51 1.23 0.50 0.49 12.74 1.01 1.01 1.00     

Total leached (µg): 3.67 4.48 3.78 3.77 15.61 3.92 3.88 3.90     
Mn outside SiC (µg/compact): 0.73 0.90 0.76 0.75 3.12 0.78 0.78 0.78 1.08 0.83 

Cobalt                     
Deconsolidation-leach (DRF-26A) (µg): 1.28 1.32 1.33 1.33 1.17 1.18 1.17 1.18     

Burn-leach (DRF-26B) (µg): 0.41 0.40 0.40 0.40 0.42 0.41 0.41 0.41     
Total leached (µg): 1.70 1.72 1.74 1.73 1.59 1.59 1.58 1.58     

Co outside SiC (µg/compact): 0.34 0.34 0.35 0.35 0.32 0.32 0.32 0.32 0.33 0.01 
Nickel                     

Deconsolidation-leach (DRF-26A) (µg): 6.32 6.50 6.56 6.56 5.74 5.82 5.74 5.80     
Burn-leach (DRF-26B) (µg): 2.03 1.98 1.99 1.97 2.08 2.02 2.02 2.00     

Total leached (µg): 8.35 8.48 8.55 8.53 7.82 7.84 7.76 7.80     
Ni outside SiC (µg/compact): 1.67 1.70 1.71 1.71 1.56 1.57 1.55 1.56 1.63 0.07 

Transition Metals                     
Cr+Mn+Co+Ni outside SiC (µg/compact): 3.35 3.88 3.35 3.52 5.80 3.65 3.48 3.40 3.80 0.83 

Calcium                     
Deconsolidation-leach (DRF-26A) (µg): 44.36 140.52 11.41 51.71 443.99 239.27 781.69 196.58     

Burn-leach (DRF-26B) (µg): 239.61 145.50 185.57 174.17 111.28 145.34 112.11 92.81     
Total leached (µg): 283.97 286.02 196.98 225.88 555.27 384.61 893.80 289.39     

Ca outside SiC (µg/compact): 56.79 57.20 39.40 45.18 111.05 76.92 178.76 57.88 77.90 46.45 
Aluminum                     

Deconsolidation-leach (DRF-26A) (µg): 114.04 171.17 171.09 112.98 66.28 97.24 73.58 68.82     
Burn-leach (DRF-26B) (µg): 51.85 57.03 42.97 42.48 66.11 62.37 65.75 63.73     

Total leached (µg): 165.89 228.21 214.06 155.47 132.39 159.60 139.33 132.55     
Al outside SiC (µg/compact): 33.18 45.64 42.81 31.09 26.48 31.92 27.87 26.51 33.19 7.29 

Titanium                     
Deconsolidation-leach (DRF-26A) (µg): 14.49 28.36 21.19 20.82 17.21 32.89 27.17 21.74     

Burn-leach (DRF-26B) (µg): 26.11 21.87 22.02 19.72 29.69 21.33 25.23 27.92     
Total leached (µg): 40.59 50.23 43.21 40.54 46.90 54.22 52.40 49.66     

Ti outside SiC (µg/compact): 8.12 10.05 8.64 8.11 9.38 10.84 10.48 9.93 9.44 1.06 
Vanadium                     

Deconsolidation-leach (DRF-26A) (µg): 42.05 50.63 44.74 48.42 39.64 49.26 44.88 38.60     
Burn-leach (DRF-26B) (µg): 57.18 56.53 60.56 56.78 60.06 60.06 59.39 61.58     

Total leached (µg): 99.23 107.17 105.30 105.20 99.70 109.32 104.26 100.18     
V outside SiC (µg/compact): 19.85 21.43 21.06 21.04 19.94 21.86 20.85 20.04 20.76 0.74 

Titanium and Vanadium                     
Ti + V outside SiC (µg/compact): 27.96 31.48 29.70 29.15 29.32 32.71 31.33 29.97 30.20 1.53 
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Table 7-2: Summary of uranium contamination and SiC defect analysis for LEU06-OP1-Z 
compacts 

Compact ID numbers Number of compacts Effective number of exposed 
kernels before burn 

Number of kernels 
leached after burn 

047, 108, 027, 074, 120 5 0.0 0 
058, 024, 131, 111, 023 5 2.0 0 
016, 005, 094, 031, 001 5 1.0 0 
089, 003, 063, 078, 015 5 1.0 0 
129, 032, 083, 035, 018 5 3.0 0 
122, 013, 099, 037, 051 5 1.8 0 
070, 126, 057, 069, 098 5 0.0 0 
059, 014, 062, 073, 040 5 1.0 0 

Total: 40 9.9 0 
 
Four compacts were measured to be slightly outside of the specified limits for compact length, 
with the shortest being 0.132 mm shorter than the 25.02 mm lower limit and the longest being 
0.036 mm longer than the 25.40 mm upper limit. These minor deviations are not expected to 
affect the compact performance and were not associated by significant deviations in the 
compacting force or matrix density. It was therefore determined that the compacts could be used 
as is. This was documented on ORNL non-conformance report NCR-X-MSTD-AGR-10-01. 
 
The measured calcium impurity content in the compacts was above the specified upper limit. 
However, it was determined that the cause of the measured value being too high was likely due 
to uncertainty in the analysis, as opposed to an actual high concentration of calcium in the 
compacts. Accurate analysis of calcium is difficult due to the need to use the peak from the 44Ca 
isotope for the mass spectrometry (the 40Ca peak overlaps with other peaks in the spectrum). The 
abundance of this isotope is only 2%, which results in a large multiplier on the measurement 
uncertainty. It can be seen in Table 7-1 that the measured calcium impurity data for the second 
set of 20 compacts was more than twice that obtained for the first set of 20 compacts, which is 
statistically unlikely. The leach solutions from the second set of 20 compacts was re-analyzed 
and the new results were lower (Table 7-3). In fact, the impurity analysis data in Table 7-3 alone 
would result in an acceptance test value of 49.6, which would pass the specification. Comparison 
of the two sets of analyses clearly indicates a relatively large uncertainty in the measured value 
for calcium. Comparison of the results for all 8 sample groups indicates that the values obtained 
in the first analysis of the second set of 20 compacts were probably erroneously high. In addition, 
the current upper limit on the calcium impurity level of 50 µg/compact is thought to be 
conservative and a slightly higher calcium impurity level is not expected to adversely affect fuel 
performance. It was therefore determined that the compacts could be used as is. This was 
documented on ORNL non-conformance report NCR-X-MSTD-AGR-10-02. 
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Table 7-3: Summary of impurity analysis for LEU06-OP1-Z compacts after re-analysis of second set of 20 compacts 

Compact ID numbers: 
047, 108, 
027, 074, 

120 

058, 024, 
131, 111, 

023 

016, 005, 
094, 031, 

001 

089, 003, 
063, 078, 

015 

129, 032, 
083, 035, 

018 

122, 013, 
099, 037, 

051 

070, 126, 
057, 069, 

098 

059, 014, 
062, 073, 

040 

Mean Standard 
Deviation 

Number of compacts: 5 5 5 5 5 5 5 5   
Iron               

Deconsolidation-leach (DRF-26A) (µg): 16.60 15.09 15.69 17.03 11.82 11.99 11.82 11.95   
Burn-leach (DRF-26B) (µg): 12.05 35.05 7.04 5.63 5.81 5.38 5.22 6.19   

Total leached (µg): 28.64 50.14 22.72 22.66 17.64 17.37 17.04 18.13   
Fe outside SiC (µg/compact): 5.73 10.03 4.54 4.53 3.53 3.47 3.41 3.63 4.86 2.24 

Chromium               
Deconsolidation-leach (DRF-26A) (µg): 2.01 3.88 1.86 2.69 1.87 2.34 2.10 1.71   

Burn-leach (DRF-26B) (µg): 1.02 0.82 0.84 0.87 0.86 0.86 0.93 0.86   
Total leached (µg): 3.03 4.69 2.69 3.56 2.73 3.20 3.03 2.58   

Cr outside SiC (µg/compact): 0.61 0.94 0.54 0.71 0.55 0.64 0.61 0.52 0.64 0.14 
Manganese               

Deconsolidation-leach (DRF-26A) (µg): 3.16 3.25 3.28 3.28 0.55 0.56 0.55 0.55   
Burn-leach (DRF-26B) (µg): 0.51 1.23 0.50 0.49 12.74 1.01 1.01 1.00   

Total leached (µg): 3.67 4.48 3.78 3.77 13.29 1.57 1.56 1.55   
Mn outside SiC (µg/compact): 0.73 0.90 0.76 0.75 2.66 0.31 0.31 0.31 0.84 0.77 

Cobalt               
Deconsolidation-leach (DRF-26A) (µg): 1.28 1.32 1.33 1.33 0.46 0.47 0.46 0.47   

Burn-leach (DRF-26B) (µg): 0.41 0.40 0.40 0.40 0.42 0.41 0.41 0.41   
Total leached (µg): 1.70 1.72 1.74 1.73 0.89 0.88 0.88 0.88   

Co outside SiC (µg/compact): 0.34 0.34 0.35 0.35 0.18 0.18 0.18 0.18 0.26 0.09 
Nickel               

Deconsolidation-leach (DRF-26A) (µg): 6.32 6.50 6.56 6.56 2.30 2.33 2.30 2.32   
Burn-leach (DRF-26B) (µg): 2.03 1.98 1.99 1.97 2.08 2.02 2.02 2.00   

Total leached (µg): 8.35 8.48 8.55 8.53 4.38 4.35 4.32 4.32   
Ni outside SiC (µg/compact): 1.67 1.70 1.71 1.71 0.88 0.87 0.86 0.86 1.28 0.44 

Transition Metals               
Cr+Mn+Co+Ni outside SiC (µg/compact): 3.35 3.88 3.35 3.52 4.26 2.00 1.96 1.87 3.02 0.94 

Calcium               
Deconsolidation-leach (DRF-26A) (µg): 44.36 140.52 11.41 51.71 83.08 67.02 22.34 4.56   

Burn-leach (DRF-26B) (µg): 239.61 145.50 185.57 174.17 111.28 145.34 112.11 92.81   
Total leached (µg): 283.97 286.02 196.98 225.88 194.36 212.36 134.45 97.37   

Ca outside SiC (µg/compact): 56.79 57.20 39.40 45.18 38.87 42.47 26.89 19.47 40.78 13.10 
Aluminum               

Deconsolidation-leach (DRF-26A) (µg): 114.04 171.17 171.09 112.98 55.07 70.71 60.61 51.05   
Burn-leach (DRF-26B) (µg): 51.85 57.03 42.97 42.48 66.11 62.37 65.75 63.73   

Total leached (µg): 165.89 228.21 214.06 155.47 121.18 133.08 126.35 114.78   
Al outside SiC (µg/compact): 33.18 45.64 42.81 31.09 24.24 26.62 25.27 22.96 31.48 8.61 

Titanium               
Deconsolidation-leach (DRF-26A) (µg): 14.49 28.36 21.19 20.82 15.55 27.19 24.59 18.83   

Burn-leach (DRF-26B) (µg): 26.11 21.87 22.02 19.72 29.69 21.33 25.23 27.92   
Total leached (µg): 40.59 50.23 43.21 40.54 45.24 48.51 49.82 46.76   

Ti outside SiC (µg/compact): 8.12 10.05 8.64 8.11 9.05 9.70 9.96 9.35 9.12 0.78 
Vanadium               

Deconsolidation-leach (DRF-26A) (µg): 42.05 50.63 44.74 48.42 37.92 40.77 38.34 39.73   
Burn-leach (DRF-26B) (µg): 57.18 56.53 60.56 56.78 60.06 60.06 59.39 61.58   

Total leached (µg): 99.23 107.17 105.30 105.20 97.98 100.83 97.72 101.32   
V outside SiC (µg/compact): 19.85 21.43 21.06 21.04 19.60 20.17 19.54 20.26 20.37 0.72 

Titanium and Vanadium               
Ti + V outside SiC (µg/compact): 27.96 31.48 29.70 29.15 28.64 29.87 29.51 29.61 29.49 1.02 
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After compacts were electrolytically deconsolidated and leached, uranium was detected at a level 
equivalent to ~10 kernels out of the ~127448 particles leached. This corresponds to a binomial 
distribution defect fraction of ≤1.4E-4 at 95% confidence, which is above the specified limit of 
≤2.0E-5. Analysis of as-coated TRISO particles from the same batch (G73J-14-93074A) showed 
a similar defect fraction. Further analysis determined that the source of the defects was cracked 
TRISO coatings on a small fraction of otherwise normal particles. This damage is thought to 
have occurred at B&W during removal of the particles from the coating furnace via a suction 
transfer system. Because the suspected root cause of this non-conformance was not related to the 
compacting and characterization activities at ORNL, the non-conformance report was issued by 
INL. A decision was made to not use these compacts for the AGR-2 irradiation test because of 
the higher than desired level of exposed uranium in the as-manufactured fuel. This disposition 
was documented on INL NCR-44791. However, because this fuel has been well characterized, it 
will be retained in storage at INL and ORNL and may be used for methods development or other 
analyses. 
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Inspection Report Form IRF-I2A; AGR-2 UCO Fyel Compact Lots 

Procedure: AGR-CHAR-PIP-12 Rev. 1 
Compact lot 10: LEU06-0Pl-Z 

Compact lot description: AGR-2 UCO Variant, from G73J -14-93074A 

002004006008009010011 012 017 019 020 021 022 025 026 028 029 030 033 
034036038039041 042 043 044045 046 048 049 050 052 053 055 056 060 061 

Compact ID numbers of compacts not consumed by acceptance testing: 	065066067068071072 075 076 077 079 080 081 082084085086087088090 
09 1 092093095 096097100101 102103104105106109112113114116117 
118 119 121 123 124 125 127 128 130 132 133 134 

Measured Data S eclflcatlon 
Acceptance

Property Mean Std.Oev. Measurements k or t INL SPC-923 Acceptance Criteria 
Test Value 

(x) (s) (n) value Revlson 3 


Uranium loading 
 A = x - tsNn ~ 1.195 1. 254 
1.256 0 .002 6 2 .015 1.265 ± 0.07 

(gU/compact) B = x + tsNn S 1.335 1. 258 

12.22 - 12.46Compact diameter (mm) 

Compact length (mm) 25.02 - 25.40 All available for irradiation test
See DRF-24 See DRF-24 r---tmeet specification 

~ 1.45Compact matrix density (g/cm3 ) 

mean1.895 B = x + ts/vn s 25 6 .3 
s 25Iron content outside SiC 4 .82 2.26 

("g/compact) dispersion4.353 D = x + v3ks < 100 21.9SO .Ol ~ 100 

Chromium content outside SiC 	 mean
0.77 0. 15 1.895 B = x + ts/vn s 50 0.9 

("g/compact) S 50 


Manganese content outside SiC mean

1.08 0.83 1.895 B = x + ts/vn s 50 1.6

("g/compact) S 50 


Cobalt content outside SiC mean
0.33 0.01 1.895 B = x + tsNn S 50 0 .3 
("g/compact) S 50 


Nickel content outside SiC mean

1.63 0.07 1.895 B = x + ts/vn s 50 1.7 

("g/compact) " 50 

Cr + Mn + Co + Ni content outside SiC 	 dispersion
3.80 0.83 4 .353 D = x + v3ks < 200 10.1 

("g/compact) sO.Ol ~ 200 


Calcium content outSide SiC mean

77.90 46.45 1.895 B = x + tsNn S 50 109.0 

("g/compact) S 50 


Aluminum content outside SiC mean
33. 19 7.29 1.895 B = x + tsNn S 50 38.1 
("g/compact) S 50 


Ti + V content outside SiC mean
30.20 1.53 1.895 B = x + ts/vn s 240 31. 2 
("g/compact) 	 S 240 

Measured Data SpecificatIon 	 PassAcceptance DataProperty II of II of INL SPC-923 Acceptance Criteria 	 orTest Value Records 
compacts particles Revison 2 fall 

Uranium contamination fraction s l effectively exposed kernel in ~237 192 particles IRF-12C40 127448 s 2.0 x 10-s 	 9.9 fail(g exposed U/gram U In compact) 	 or s2 effectively exposed kernels in ~3 14788 particles DRF-26 

Defective SiC coating fraction 	 s2 leached kernels in ~62956 particles IRF-12D40 127448 s 1.0 x 10-4 	 0 pass(fraction of total particles) 	 or::;6 leached kernels in ~ 118422 particles DRF-26 

Defective IPyC coating fraction 	 S 1 with excessive U dispersion in ~47437 particles
20 63724 S 1.0 x 10.4 	 0 pass DRF-28(fraction of total particles) 	 or S 2 with excessive U dispersion in ~62956 particles 

Defective OPyC coating fraction 1 3186 S 0.01 s6 cracked or missing OPyC in ~1182 particles 0 pass DRF-27(fraction of total particles) 

Comments 
Four compacts were outside of the length speCification by -0.0 17 mm, -0.005 mm, -0.132 mm, and +0.036 mm. This non-conformance was documented on ORNL NCR-X-MSTO-AGR-I0-01 
with a disposition of use as is. 

The measured Ca impurity was above the specified limit. The reported high ca lCium level is thought to be a result of measurement uncertainty, rather than an actual high calcium content in the 

compacts. This non-conformance was documented on ORNL NCR-X-MSTD-AGR-1O-02 with a disposit ion of use as is. 

A 10/127448 uranium contamination fraction is above the specified limit and corresponds to < 1.4e-4 at 95% confidence. This non-conformance was documented on INL NCR-44791 with a 

disposition of do not use for AGR-2 irradiation test , but retain for other uses. 

LBL analysis was halted after 40 compacts were analyzed due to the hig h defect fraction . The remaining compacts slated for LBL were added to list of compacts not consumed by QC testing. 


Accept compact lot (Yes or No): I 

12- 17 - 0 cr 
QC Supervisor 	 Date 

No 
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Inspection Report Form I RF-12B : Summary of Impurites Outside SiC - Maximum Corrected Values 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID : LEU06-0P1 -Z 
Compact Lot description: AGR-2 UCO Varia nt Fuel, from G73J-14-93074A 

Compact ID numbers: 047, 108, 027, 
074, 120 

058, 024, 131, 
111, 023 

016, 005, 094, 
031 , 001 

089, 003, 063, 
078,015 

Mean I Standard 
Deviation 

Number of compacts: I 5 I 5 5 5 
I ron 

Deconsolidation- Ieach (DRF-26A) (~g): 16.60 15.09 15.69 17.03 
Burn-leach (DRF-26B) (~g ): 12.05 35.05 7.04 5.63 

Tota l leached (~g ): 28.64 50.1 4 22.72 22.66 
Fe outside SiC ( \Jg/compact): S. 73 10.03 4 .S4 4.S3 6.21 I 2.61 

Chromium 
Deconso lidat ion- Ieach (DRF- 26A) (~g) : 2.01 3.88 1.86 2.69 

Burn -leach (DRF-26B) ( ~g ) : 1.02 0.82 0.84 0.87 
Total leached (~g): 3.03 4.69 2.69 3.56 

Cr o utside S iC <\Jg/compact ): 0.61 0 .94 0.54 0 .71 0.70 I 0.17 
Manganese 

Deconsolidation-Ieach (DRF-26A) ( ~g ): 3. 16 3.25 3.28 3.28 
Burn- leach (DRF-26B) ( ~g) : 0.5 1 1.23 0.50 0.49 

Tota l leached (~ g) : 3.67 4.48 3.78 3.77 
Mn outsid e SiC <\Jg /compact): 0 .73 0.90 0.7 6 0.75 0.78 I 0.08 

Cobalt 
Deconsolidation-Ieach (DRF-26A) ( ~g): 1.28 1.32 1.33 1.33 

Burn-leach (DRF- 26B) (~g) : 0.41 0.40 0.40 0.40 
Total leached (~g) : 1.70 1.72 1.74 1.73 

Co o utside S iC <\Jg/compact ) : 0 .34 0.34 0.35 0.35 0.344 I 0.004 
Nickel 

Deconso lidation -Ieach (DRF-26A) (~g) : 6.32 6.50 6.56 6 .56 

Burn-leach (DRF-26B) (~g ): 2.03 1.98 1.99 1.97 
Total leached (~g): 8.35 8 .48 8.55 8.53 

Ni o utside SiC <\Jg/compact) : 1.67 1.70 1.71 1.71 1.70 I 0.02 
Transition Meta ls 

Cr+ Mn + Co+N i outs ide SiC <\Jg/compact) : 3.35 3.88 I 3.35 I 3.52 I 3.52 I 0.25 
Calcium 

Deconso lidat ion-Ieach (DRF-26A) ( ~g ) : 44.36 140.52 11.41 51. 71 
Burn-leach (DRF-26B) (~g ): 239.61 145.50 185.57 174.17 

Total leached ( ~g ) : 283.97 286.02 196.98 225.88 
Ca o uts id e SiC <\Jg/compact ) : 5 6 .79 5 7 .20 39.40 45.18 49.64 I 8.82 

Aluminum 
Deconsolidation- Ieach (DRF-26A) (~g) : 114.04 171. 17 171.09 112.98 

Burn-leach (DRF- 26B) (~g ): 51.85 57.03 42.97 42.48 
Total leached (~g ) : 165.89 228.21 214.06 155.47 

AI o utside S iC <\Jg/ compact): 33. 18 45.64 42.81 31.09 38.18 I 7.13 
Titanium 

Deconso lidation- Ieach (DRF-26A) (~g): 14.49 28.36 21.19 20.82 
Burn-leach (DRF-26B) (~g) : 26.11 21.87 22.02 19.72 

Total leached (~g) : 40.59 50. 23 43.21 40.54 
Ti outside SiC <\Jg /com pact) : 8 .12 10.0 5 8.64 8.11 8.73 I 0.91 

Vanadium 
Deconsolidation -Ieach (DRF- 26A) (~g ): 42. 05 50.63 44.74 48.42 

Burn-leach (DRF-26B) (~g): 57.18 56.53 60.56 56.78 
Tota l leached (~g) : 99.23 107.17 105.30 105.20 

V outside S iC <\Jg / com pact) : 19.85 21 .43 21.06 21.04 20.84 I 0.69 
Titanium and Vanadium 

Ti + V o utside S iC <\Jg/com pact): I 27.96 I 31.48 I 29.70 29.15 29.57 I 1.46 

/l-~ - OI 
Date 
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Inspection Repor t Form IRF-12B: Summary of Impurites Outside SiC - Maximum Corrected Vaiues 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operato r : Fred Montgomery 

Compact lot ID: LEU06-0Pl-Z 
Compact Lot descri ption: AGR-2 UCO Variant Fuel, from G73J-14 -93074A 

Compact ID numbers: 
129, 032, 083, 

035,018 
122, 013, 099, 

037, 051 
070, 126, 057, 

069, 098 
059, 014, 062, 

073, 040 
Mean I 

Standard 
Deviation 

I ron 
Number of compacts : 1 5 1 5 5 , . 

5 

". 
Deconso lidat ion-Iea ch (DRF-26A) (~g ) : 11.48 11.64 11.48 11.60 

Burn-leach (DRF26B) ( ~g) : 

Total leached (~g ): 

5.81 
17.29 

5.38 
17.02 

5.22 
16.70 

6.19 
17.79 I ' "co 

Chromium 
Fe outside SiC ( 1J9 / compact ) : 3 .46 3.40 3.34 . 3.S6 3 .44 I 0 .09 

Deconsolidation-Ieach (DRF-26A) (~g) : 3.12 4.04 3.26 2.87 , 
Burn -leach (DRF26B) ( ~g) : 0. 86 0.86 0.93 0 .86 

Tota l leached ( ~ g): 3.98 4.90 4. 19 3 .73 

Cr outside SiC ( 1J9 / compact): 0 .80 0 .9 8 0.84 0.75 0.84 I 0.10 
Manganese 

Deconsolidation-Ieach (DRF-26A) ( ~g) : 2.87 2.91 2.87 2.90 
Bu rn- leach (DRF-26B) (~g): 12.74 1.01 1.01 1.00 

Total leached ( ~g): 15.61 3.92 3.88 3.90 
Mn outside SIC (1J9 / compact) : 3 .12 0 .78 0 .78 0.78 1.37 1 1.17 

Cobalt 
Deconsolidation -Ieach (DRF- 26A) ( ~g) : 1.17 1.18 1.17 1. 18 

Burn - leach (DRF-26B) (~g) : 004 2 0 04 1 0041 0041 
Total leached ( ~ g): 1.59 1.59 1.58 1.58 

Co out side SiC ( 1J 9 / compact): 0 .3 2 0 .32 0.32 0.32 0 .317 I 0.001 
Nickel 

Deconsolidat ion -Iea ch (DRF- 26A) ( ~g) : 5.74 5. 82 5.74 5.80 
Burn -leach (DRF-26 B) (~g ): 2.08 2.02 2.02 2.00 

Total lea ched ( ~ g): 7.82 7.84 7.76 7.80 
Ni outsi de SiC ( 1J9 / com pact) : 1 .56 1.57 1.55 1.56 1.561 I 0.007 

Transit ion Metals 

Cr+ Mn+Co + Ni outside SiC ( 1J9 / com pact) : 1 S.8 0 I 3 .6 S 3 .48 3.40 4.08 1 1.1S 
Calcium .. . i' 

Deconsolidation- Ieach (DRF-26A) (~g) : 443.99 239 .27 781 .69 196.58 
Burn- leach (DRF- 26B) ( ~g ): 111.28 145.34 112.11 92.81 

Total leached ( ~ g) : 555.27 384.61 893.80 289.39 
Ca outside SiC ( 1J9 / compact) : 111.0 S 76.92 178.76 57.88 106.1S I 53.17 

Aluminum / " i 

Deconsolidat ion-Ieach (DR F-26A) (~g) : 66.28 97.24 73.58 68.82 
Burn -leach (DRF26B) ( ~g ) : 66. 11 62. 37 6 5.75 63.73 

Total leached (~g): 132.39 159 .60 139.33 132.55 
AI outside SiC ( 1J9 / com pact ) : 26.48 3 1.92 27.8 7 26.51 28.19 I 2.57 

Titanium 
Deconso lidat ion-Ieach (DRF-26A) ( ~g ): 17.21 32.89 27. 17 21.74 

Burn -leach (DRF-26B) (~g): 29.69 21.33 25.23 27. 92 
Total leached (~ g) : 46.90 54 .22 52040 49.66 

Ti outside SiC ( 1J9 / compact ): 9.38 10.84 10.48 9 .93 10.16 1 0.64 
Vanadium 

Deconso lidation- Ieach (DRF-26A) (~g ) : 39.64 49.26 44.88 38.60 
Burn -leach (DRF-26B) ( ~g) : 60.06 60.06 59.39 61.58 

Total leached ( ~ g): 99.70 109.32 104.26 100.18 
V outside SiC ( 1J9 / com pact ) : 19 .94 21.86 20.85 20.04 20.67 I 0.89 

Tit anium and Vanadium . 
Ti + V outside SiC ( 1J9 / compact ) : 29 .32 32.71 I 3 1.33 I 29.97 I 30.83 1 1 .51 

J2-g-o~ 
Date 
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Inspection Re port Form IRF-12C: Summary of Uranium Contamination 

Procedure: AGR-CHAR-PIP- 12 Rev. 1 

Operator: Fred Montgomery 

Compact lot ID: LEU06-0P1-Z 
Compact Lot description: AGR-2 UCO Variant Fue l, from G73J-14-93074A 

Compact ID numbers : 

Number of compacts: 
Effective number of exposed kern els: 

047, 108,027 , 
074, 120 

5 
0.0 

058, 024, 131, 
111, 023 

5 
2.0 

016, 005, 094, 
031,00 1 

5 

1.0 

089, 003, 063, 
078, 015 

5 
1.0 

Total 

20 
4 .1 

/2- 8 - ()~ 
Date 
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Inspection Report Form I RF- 12C: Summary of Uran ium Contamination 

Proced ure: AG R-CHAR-PIP-12 Rev. 1 
Operator: Fred Montgomery 

Com pact lot ID: LEU06-0P1-Z 

Compact Lot description: AG R-2 UCO Va riant Fuel, from G73J-14-93074A 

Compact ID numbers: 

Number of compacts: 
Effect ive number of exposed kernels : 

129, 032, 083, 
035, 018 

5 
3.0 

122, 01 3, 099, 
037, 05 1 

5 
1.8 

070, 126, 057, 
069,098 

5 
0.0 

059, 014, 062, 
073,040 

5 
1.0 

Total 

20 
5.8 

f~~ QC "",," ,, Date 
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Inspection Report Form I RF-.12D : Summary of Burn Leach Defects 

Procedure: AGR-CHAR-PIP- 12 Rev. 1 

Operator: Fred Montgomery 
Compact lot ID : LEU06-0P1-Z 

Compact Lot description: AGR-2 UCO Variant Fuel, from G73J-14-93074A 

Compact ID numbers: 

Number of compacts : 
Numbe r of leached kern els: 

047, 108, 027, 
074, 120 

5 
0 

058, 024, 131, 
111, 023 

5 
0 

016, 005, 094, 
031, 001 

5 
0 

089, 003, 063, 
078, 015 

5 
0 

Total 

20 
0 

Date 
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Inspection Report Form IRF- 12D: Summary of Burn Leach Defects 

Proced ure: AGR-CHAR-PIP-12 Rev . 1 

Operato r : Fred Montgomery 


Compact lot ID: LEU06-0P1-Z 


Compact Lot descript ion: AGR-2 UCO Va riant Fue l, from G73J-1 4-93074A 


129, 032, 083, 122, 013, 099, 070, 126,057, 059, 014, 062, 
Compact ID numbers: Total

035, 018 037, 05 1 069, 098 073, 040 

Number of compacts: 5 5 5 5 20 
Number of leached kernels: 0 0 0 0 0 

/2- (J'-D1 
Date ~QC S"P~ 
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Data Report Form ORF-24A: Compact Diameter and length 

Procedure: AGR-CHAR-DAM-24 Rev. 6 
Operator: Ivan Du nbar 

Compact lot 10: LEU06-0P1 
Compa ct Lot descrl tion: AGR-2 UCO Variant from G73J-14-93074A 

filename: \ \mc-aq r\AGR \CompactDimensions\LEU06-0P 1 DRF24R6.xls 

Vertical hei ht qauge calibration due date: 3/5/09 
Pass-thru block calibration due date: 1/17/09 

01 Ital caliper calibration due date: 7/22/09 
Gauge blocks calibration due date: 11/7/12 

Analytical balance calibratio n due date: 10/29/09 

Acce tance criteria fo r com act len th: ~2S.02 and :S 25.40 mm 
Acce ta nce criteria for com act diameter: ~12 . 22 and $12.46 mm and ass throu h 12.46 mm rin au e 

Acce tance criteria for com act mass: For information onl 

compact Length Diameter mm Pa ss Thru7 Compact weight Accept? 
JD Number (mm) Top 1 Top 2 Middle 1 Middle 2 Bottom 1 Bottom 2 (Y or N) (Q) (pass or fail) 

ZOOl 25 .177 12.29 12.27 12.29 12.29 12.28 12.28 Y 6 .2480 pass 
Z002 25.025 12.28 12.28 12.29 12.29 12.28 12.29 Y 6.258 5 pass 
Z003 25.192 12.29 12.28 12.30 12.30 12.30 12.30 Y 6.2521 pass 
Z004 25.133 12.28 12.27 12 .29 12.29 12.28 12.28 Y 6 .2508 JJOss 
Z005 25.003 12.29 12.28 12 .29 12.30 12.28 12.28 Y 6 .2698 f.l1 
Z006 25.099 12.27 12.27 12.28 12.28 12.28 12.27 Y 6.2659 pass 
Z007 25 .265 12.30 12.30 12.30 12.29 12.31 12.30 Y 6.2593 .. Q.a ss 
Z008 25.242 12.28 12 .28 12 .28 12.28 12.28 12.28 Y 6.2668 pass 
Z009 25.199 12.29 12.28 12 .29 12.30 12.27 12.28 Y 6.2563 pass 
Z010 25.031 12.28 12 .29 12 .29 12.29 12.27 12.27 Y 6 .2610 pass 
ZOl1 25.117 12.28 12.27 12 .30 12.30 12.28 12 .28 Y 6 .2700 pass 
Z012 25.318 12.29 12. 30 12 .30 12.30 12.28 12.28 Y 6 .2599 pass 
Z013 25.173 12.28 12.29 12.29 12.30 12.30 12.28 Y 6 .2544 pass 
Z014 25.235 12.29 12.29 12.30 12.30 12.29 12.29 Y 6.2670 pass 
Z015 25 .056 12.29 12.29 12.29 12.29 12.29 12 .29 Y 6.2614 pass 
Z016 25.098 12.27 12.28 12 .28 12.28 12.28 12 .28 Y 6.2468 pass 
Z017 25.095 12.28 12.27 12.29 12.29 12.27 12 .28 Y 6.2747 pass 
Z018 25.153 12.27 12.28 12.29 12.29 12.27 12.27 Y 6.2644 pass 
Z019 25 .173 12.27 12.28 12 .28 12.28 12.28 12 .28 Y 6.2449 pass 
Z020 25.314 12.27 12.27 12.27 12.28 12.27 12.27 Y 6.2618 pass 
Z021 25.151 12.27 12.27 12.28 12.28 12.27 12 .27 Y 6.2629 pass 
Z022 25.205 12.27 12.28 12.29 12.28 12.27 12.27 Y 6.2646 pass 
Z023 25.029 12.27 12.27 12.28 12.27 12 .26 12.26 Y 6.2530 pass 
Z024 25.150 12 .28 12.28 12.29 12.29 12.27 12.27 Y 6.2486 pass 
Z025 25.149 12.27 12.28 12 .29 12.29 12.28 12.28 Y 6.2617 pass 
Z026 25.225 12.28 12.27 12.29 12.28 12.27 12.28 Y 6.2462 pass 
Z027 25.361 12.29 12.28 12.29 12.29 12.27 12.27 Y 6.2610 pass 
Z028 25.189 12 .29 12.28 12.29 12.29 12.28 12.27 Y 6 .2592 pass 
Z029 25.1 29 12.28 12.29 12.29 12.29 12.28 12 .28 Y 6 .2610 pass 
Z030 25 .319 12.29 12.27 12 .28 12.28 12.28 12 .27 y 6 .2406 pass 
Z031 25.325 12.29 12.28 12.29 12.29 12.28 12.27 Y 6.2613 . pass 
Z032 25 .173 12.27 12.27 12.29 12.29 12.29 12.28 y 6 .2553 pass 
Z033 25.175 12.29 12.28 12.30 12.30 12.30 12.29 Y 6. 24 16 pass 
Z034 25.191 12.28 12.27 12.29 12.29 12.28 12.29 Y 6.2526 pass 
Z035 25.035 12.27 12.26 12.28 12.27 12.26 12.26 Y 6 .2667 pass 
Z036 25.225 12.27 12.27 12.29 12.29 12.29 12.28 Y 6.2640 pass 
Z037 25.148 12.28 12.27 12.29 12.29 12.29 12.28 Y 6 .2580 pa ss 
Z038 25.151 12.26 12.26 12.27 12.27 12.26 12.27 Y 6.2720 pa ss 
Z039 25.057 12.27 12.27 12 .28 12.27 12.27 12 .27 Y 6 .2644 pass 
Z040 25.215 12.28 12.28 12.29 12.29 12.28 12 .28 Y 6.2623 pass 

Comments 
Compact LEU06-0PI-Z00S was 0.017 mm below the lower limit on compact len gth; this compact was used for LBL analysis. 

Operator Date 

7-2~-04 
Date 

~--~--------------~ 
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Procedure: AGR-CHAR-OAM-24 Rev. 6 
Operator: Ivan Dunbar 

Compact lot ID: lEU06-0P1 
Compact Lot description: AGR-2 UCO Variant, from G73J -14-93074A 

Filename: \\mc-agr\AGR\CompactDimensions\LEU06-0P1 DRF24R6.xls 

Vertical height gau e ca libration due date: 3/5/09 
Pass-thru block cali bration due date: 1/17/09 

Digital caliper calibration due date: 7/22/09 
Gauge blocks cali bration due date: 1117/12 

Anal tical balance ca libration due date: 10/29/09 

Acce tance criteria for compact len th; >25.02 an d $25.40 mm 
Accepta nce criteria for com act diameter: >12.22 and 5 12.46 mm and pass throu h 12.46 mm rin au e) 

Acce tance criteria for com act mass: For information onl 

Compact Length Diameter (mm Pas s Thru? Compact weight Accept? 
ID Number (mm) Top 1 Top 2 Middle 1 Middle 2 Bottom 1 Bottom 2 Yor N) (0) (pass or fail) 

2041 25.263 12.28 12.27 12.29 12.29 12.28 12.28 Y 6.2570 pass 
2042 25.248 12.28 12.27 12.29 12.28 12.28 12.27 Y 6.2592 pass 
2043 25.059 12.28 12.27 12.29 12.29 12.27 12.28 Y 6.2391 pass 
2044 25.015 12.27 12. 27 12.28 12.29 12.27 12.27 Y 6 .2207 fall 
2045 25.111 12.27 12.27 12.29 12.28 12.26 12.27 Y 6.2484 pass 
2046 25 .236 12.26 12.27 12.28 12.27 12.27 12.27 Y 6.2633 pass 
2047 25.305 12.27 12.26 12. 28 12.29 12.27 12.26 Y 6.2569 pass 
2048 25.180 12.28 12.28 12. 29 12.30 12.28 12.29 Y 6.2583 pass 
2049 25.340 12.28 12.28 12.29 12.29 12.28 12.28 Y 6.2775 pass 
2050 25.262 12.27 12.28 12. 28 12.28 12.27 12.27 Y 6.2359 pass 
2051 25.133 12.26 12.26 12.29 12.28 12.26 12.27 Y 6 .2435 pass 
2052 25.205 12.27 12.26 12.28 12.28 12.27 12 .27 Y 6.2631 pass 
2053 25.123 12.27 12.26 12.28 12.29 12.28 12 .27 Y 6 .2432 pass 
Z054 25.270 12.28 12.29 12.30 12.29 12.28 12.29 Y 6.2561 pass 
2055 25.175 12.28 12.28 12.29 12.28 12.28 12.27 Y 6.2570 pass 
2056 25.182 12.28 12.27 12.29 12.29 12.27 12.28 Y 6.2478 pass 
2057 25.101 12.26 12.26 12.27 12.27 12.26 12.27 Y 6.2667 . pass 
2058 25.138 12.28 12.27 12.29 12.28 12.27 12.27 Y 6.2384 pass 
2059 25.292 12.28 12.27 12. 28 12.28 12.28 12.28 Y 6.2209 pass 
2060 25.157 12.27 12.28 12.28 12.28 12.27 12.28 Y 6 .2519 pass 
2061 25.148 12.28 12.29 12.28 12.28 12.27 12 .28 Y 6.2444 pass 
2062 25.264 12.28 12.28 12.28 12.28 12.27 12.27 Y 6.2791 pass 
2063 25.214 12.27 12.27 12.29 12.28 12.27 12.27 Y 6.2543 pass 
2064 25 .2 38 12.29 12.29 12.29 12.29 12.28 12.28 Y 6.2576 pass 
2065 25.130 12.28 12.28 12. 29 12.29 12.28 12.29 Y 6.2621 pass 
2066 25.104 12.27 12.27 12. 29 12.28 12.27 12.27 Y 6.2522 pass 
2067 25.118 12.27 12.28 12 .29 12.29 12.28 12.28 Y 6.2561 pass 
2068 25.140 12.28 12.27 12.29 12.29 12.28 12.29 Y 6.2603 pass 
2069 25.201 12.29 12 .29 12.30 12.28 12.29 12.29 y 6.2533 pass 
2070 25.229 12.29 12.28 12.30 12.29 12.28 12.28 Y 6.2581 pa ss 
2071 25.052 12.29 12 .28 12 .30 12.30 12.29 12.29 y 6.2468 pa ss 
2072 25.040 12.30 12.30 12.31 12.31 12.29 12.29 Y 6.2603 pa ss 
2073 25.185 12.29 12.29 12.30 12.30 12.29 12.29 Y 6.2516 pa ss 
2074 25.209 12.29 12.30 12.30 12.30 12.29 12.30 Y 6.2532 pass 
2075 25.097 12.29 12.29 12. 30 12.31 12.29 12.30 Y 6.2532 ass 
2076 25.152 12.28 12.28 12.30 12 .29 12. 28 12.28 Y 6 .26 13 pass 
2077 25.255 12.29 12.29 12.30 12.29 12.28 12.29 Y 6 .2377 pass 
2078 25.242 12.30 12 .30 12. 30 12.31 12.29 12.29 Y 6.2327 pass 
2079 25 .179 12.29 12.28 12.30 12.30 12.29 12.30 Y 6. 2446 pas s 
2080 25.317 12.29 12.30 12.31 12.31 12.30 12.30 Y 6.2702 ass 

Comments 
Compact LEU06-0P1-Z044 was 0.005 mm below the lower limit on compact length; this compact is available for irradiation. 

2- L/ - CY3 
Operator Date 

;- QC Supervisor Date 

~i Date 
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Data -Report Form DRF-24A: Compact Dlameterancf1ength 

Procedure: AGR-CHAR-DAM-24 Rev. 6 
Operator: Ivan Dunbar 

Compact lot ID: LEU06-0Pl 
Compact Lot description: AGR-2 UCO Variant, from G73J-14-93074A 

Filename : \ \ mc-agr\AGR\CompactDimensions\LEU06-0Pl DRF24R6.xls 

Vertical height gauqe cali bration due date : 3(5(09 
Pa ss-thru block calibration due date : 1(17(09 


Digital caliper calibration due date: 7(22(09 

Gauge blocks cali bration due date: 11(7(12 


Ana l tical bal ance cali bration due date: 10(29(09 

Acceptance criteria for compact len th: 225.02 and ::525.40 mm 

Acce tance criteria for com act diameter: 212.22 and S; 12.46 mm and pass throu h 12.46 mm rin au e 


Acce tance criteria for com act mass: For information ani 


Compact Length Diameter mm Pass Thru? Compact weight Accept? 
ID Number (mm) Top 1 To 2 Middle 1 Middle 2 Bottom 1 Bottom 2 (Yor N) (Q) (pass or fail) 

Z081 25.355 12.30 12.30 12.30 12.30 12.30 12 .30 Y 6.2417 pass 
Z08 2 25.110 12.30 12.30 12.30 12.31 12.30 12. 30 Y 6.2533 pass 
Z083 25.318 12.29 12.29 12.29 12.29 12.28 12. 28 Y 6.2374 pass 
Z084 25.258 12.30 12.30 12.31 12.31 12.30 12.29 Y 6.2519 pass 
Z085 25.157 12.30 12.29 12.32 12.31 12.30 12. 30 Y 6.2596 pass 
Z086 25.145 12.30 12.30 12.31 12.31 12.30 12.29 Y 6.2504 pass 
Z087 24.888 12.29 12.29 12.30 12.29 12.28 12.28 Y 6.2392 fa il 
Z08 8 25.183 12.29 12.29 12.31 12.30 12.29 12 .29 Y 6.2598 pass 
Z089 25.185 12.29 12.29 12.30 12.30 12.29 12. 29 Y 6.2505 pass 
Z090 25.145 12.30 12.30 12.30 12.30 12.30 12.30 Y 6.2583 pass 
Z091 25 .312 12.30 12.30 12.31 12.30 12.29 12.29 Y 6.2630 pass 
Z092 25.140 12.31 12.30 12.31 12.30 12.31 12.3 1 Y 6.2565 pass 
Z093 25.222 12.29 12.29 12.31 12.31 12. 29 12 .30 Y 6.2624 pass 
Z094 25 .231 12.29 12.29 12.30 12.30 12.30 12 .29 Y 6.2673 pass 
Z095 25.052 12.29 12.30 12.30 12.30 12.29 12.28 Y 6.2520 pass 
Z096 25.031 12.29 12.30 12.30 12.31 12.29 12.28 Y 6.2423 pass 
Z097 25.208 12.30 12.30 12.30 12.30 12.30 12.29 Y 6.2401 pass 
Z098 25.284 12.29 12.29 12.30 12,30 12,29 12.29 Y 6,2372 pass 

,y,Z099 25.436 12.31 12.31 12,31 12.31 12.30 12 .30 Y 6.2695 faW,; " CO 

Z100 25.200 12.29 12.30 12.31 12.29 12,30 12.29 Y 6.2560 pas s 
Z101 25.130 12.31 12.31 12.31 12,31 12,31 12.31 Y 6.2578 pass 
Z102 25.055 12.30 12.29 12,30 12.30 12.30 12 .30 Y 6.2366 pass 
Z103 25.105 12.29 12.30 12,31 12.31 12.29 12.28 Y 6.2580 pass 
Z104 25.090 12.30 12.30 12.31 12.31 12 .30 12.29 Y 6.2679 pass 
Z105 25.030 12.30 12.30 12.30 12.31 12.30 12.30 Y 6.2612 pass 
Z106 25. 048 12.30 12.30 12.31 12.31 12.30 12.30 Y 6,2478 pass 
Z107 25,137 12,30 12,29 12.29 12,29 12,29 12.29 Y 6.2567 pass 
Z108 25.361 12.30 12.29 12,31 12 .30 12.29 12.29 Y 6.2392 pass 
Z109 25 .154 12.30 12.30 12.31 12.31 12.31 12.30 Y 6.2475 pass 
Z110 25 .261 12.29 12,28 12.30 12.30 12.29 12.29 Y 6.2650 pass 
Z111 25.152 12 ,29 12,28 12. 28 12.28 12.28 12.28 Y 6.2692 pass 
Z112 25 .214 12.29 12.29 12.31 12.31 12.30 12.31 Y 6 .2469 pass 
Z113 25.204 12.30 12.29 12 .30 12.31 12.30 12.29 Y 6 .2511 pass 
Z114 25.133 12.30 12.30 12.31 12.31 12.30 12. 30 Y 6.2580 pass 
Z115 25.306 12.30 12.28 12. 30 12.30 12.29 12 .29 Y 6.2647 pass 
Z116 25.236 12.29 12.29 12.30 12.30 12.29 12.29 Y 6.2417 pass 
Z117 25.213 12.28 12.29 12.30 12,30 12.28 12.29 Y 6 .2448 pas s 
Z118 25.161 12.30 12.30 12. 31 12.31 12.30 12.30 Y 6 .2392 pass 
Z119 25.233 12.30 12.30 12.31 12,31 12.31 12.30 y 6.2487 pass 
Z120 25.130 12.30 12 .31 12.29 12.30 12.30 12.29 Y 6.2484 pas s 

Comments 
Compact LEU06-0P1-Z087 was 0.132 mm below the lower limit on compact length; this compact was used for LBL analysis. 
Compact LEU06-0P1-Z099 was 0.036 mm over the upper limit on compact length; this compact was used for LBL analysis. 

2-2,- 0') 
Operator Date 

7-2tj-09 
Date 
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QC Supervisor 

Data Report Form 6R.F; 24A: Compact Diameter andlength 

Pro cedure : AGR-CHAR-DAM-24 Rev. 6 
Opera tor: Ivan Dunbar 

Compact tot ID: LEU06-0Pl 
Compact Lot descri tion: AGR-2 UCO Variant, from G73J-14-93074A 

Filename: \\mc-agr\AGR\CompactDimensio ns\LEU06-0Pl DRF24R6.xls 

Vertical hei ht gau e calibration due date: 3/5/09 
Pass-thru block calibration due date : 1/17/09 

Di ital cali er cali bration due date : 7/22/09 
Gauqe blocks calibration due date: 11/7/12 

Analytical balance calibration due date: 10/29/09 

Acceptance criteria for compact len th: ~25.02 and ::;25.40 mm 
Acceptance criteria for compact diameter: ~ 12.22 and !S12 .46 mm (and ass th ro u h 12.46 mm rin au e 

Acce tance cri teria for com act mass: For information ani 

Compact Length Dia meter (mm Pass Thru? Compact weight Accept? 
10 Number (mm) Too 1 Too 2 Middle 1 Mid dle 2 Bottom 1 Bottom 2 (Yor N (Q) (oass or fail 

2 121 25.065 12.28 12.28 12. 30 12.30 12. 29 12.29 Y 6 .2379 pass 
2122 25.172 12 .29 12.29 12.30 12.31 12. 29 12.29 Y 6.2575 pass 
2123 25 .194 12.30 12.30 12.31 12.31 12.29 12.29 Y 6.2614 pass 
2124 25.192 12.29 12.29 12.30 12. 30 12.29 12.29 Y 6.2667 pass 
212 5 25 .193 12.30 12.29 12.30 12.30 12.30 12.29 y 6 .2300 pass 
2 126 25.3 09 12.30 12.28 12.31 12. 30 12.29 12.30 y 6.2488 pass 
2127 25.345 12.30 12.30 12.30 12.30 12.30 12.30 Y 6.2608 pass 
2128 25.299 12.30 12.30 12.31 12.31 12.30 12.30 Y 6.2596 pass 
2129 25.154 12.30 12.30 12.31 12.32 12.31 12.31 Y 6.2658 pass 
2130 25.175 12.30 12.30 12.30 12.30 12.29 12.29 Y 6.2507 pass 
2131 25.040 12.28 12.29 12.31 12.30 12 .30 12.30 Y 6.2226 pass 
2132 25 .224 12.30 12.30 12.31 12.31 12.30 12.30 y 6.2618 pass 
2133 25.176 12.29 12 .29 12.30 12.30 12.29 12.29 Y 6.2496 pass 
2134 25.325 12.29 12.29 12.30 12.30 12.30 12.29 Y 6.2204 pass 
2 13 5 25.199 12.28 12.28 12.29 12. 29 12.29 12 .29 y 6.2543 pass 
2136 
2137 
Z138 
2139 
2 140 
214 1 
2 142 
2143 
Z144 
2145 
2146 
2 147 
2148 
2149 
2150 
2151 
2152 
2153 
2 154 
2155 
2 156 
2 157 
2158 
2159 
2160 

Comments 

2- 2-7-05 
Operato r Date 

7- 2Lf - 09 
Date 
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Data ReportForm DRF~24B: Compact Matrix Density 

Procedu re: AGR-CHAR-DAM -24 Rev. 6 
Operator: Iva n Dunbar 

Compact lot 10: LEU06·QPl 
Compact Lot description: AG R-2 UCO Va riant, from G73J -14-93074A 

Filename: \ \mc-ae r\AG R\CompactDlmenslons\lEU06-0 PI DRF24R6 .xls 

Avera e wei ht er TRISO article 1.036E·03 
Avera e wei ht per overcoated artic le 1.977E-03 


Avera e TRISO article volume cm3 : 3.460E-04 


Acceptance crite ri a for matrix density:! > 1.45 

Compact Compact Weight Length Av. Diameter Compact Volume Charge Weight Particle Weig ht Particle Volume Matrix Density Accept?
Packing Fraction

ID Number (Q) (mm) (mm) (em3) (0) (0) (em 3) (0/em3) (Dass or fa ll ) 
ZOOI 6.2480 25 .1 77 12.28 2.98 6.3268 3.3152 1.11 37 % 1.56 pass 
Z002 6.2585 25.025 12.29 2.97 6.3272 3 .3152 1.11 37% 1.58 pass 
Z003 6.2521 25.192 12.30 2.99 6.3275 3.3162 1.11 37% 1.56 pass 
Z004 6.2508 25.133 12.28 2.98 6.3268 3.3152 1.11 37% 1. 57 pass 
Z005 6.2698 25.003 12.29 2.96 6.3264 3.3152 1.11 37% 1.59 pass 
Z006 6.2659 25.099 12.28 2.97 6.3273 3.3 152 1.11 37% 1. 58 pass 
Z007 6.2593 25.265 12.30 3.00 6.3271 3.3152 1.11 37% 1.55 pass 
Z008 6 .2668 25.242 12.28 2.99 6.3254 3.3142 1.11 37% 1.57 pass 
Z009 6.2563 25. 199 12.29 2.99 6.3264 3 .3152 1.11 37% 1.56 pass 
Z010 6.2610 25.03 1 12.28 2.97 6.3262 3.3152 1.11 37% 1.59 pass 
ZOl1 6.2700 25.117 12.29 2.98 6.3273 3.31 52 1.11 37% 1.58 pass 
Z012 6.2599 25.318 12.29 3.00 6.3263 3.3 152 1.11 37% 1. 55 pass 
Z0 13 6.2544 25.173 12.29 2.99 6.3280 3.3162 1.11 37% 1.56 pass 
Z014 6 .2670 25.235 12.29 3.00 6.3274 3.31 62 1.11 37% 1.56 pass 
Z015 6.2614 25.056 12.29 2.97 6.3268 3.3152 1.11 37% 1.58 pass 
Z016 6.2468 25.098 12.28 2.97 6.3268 3.3152 1.11 37% 1.57 pass 
Z017 6.2747 25.095 12.28 2.97 6.3278 3.3162 1.11 37% 1.59 pass 
Z018 6.2644 25.153 12.28 2.98 6.3278 3.3162 1.11 37% 1. 58 pass 
Z019 6.2449 25 .1 73 12.28 2.98 6.3276 3 .3162 1.11 37% 1.56 pass 
Z020 6.2618 25.314 12.27 2.99 6.3276 3 .3162 1.11 37% 1.56 pass 
Z021 6 .2 629 25.151 12.27 2.98 6.3277 3.3162 1.11 37% 1.58 pass 
Z022 6.2646 25 .205 12.28 2.98 6.3275 3.3162 1.11 37% 1.57 pass 
Z023 6.2530 25.029 12.2 7 2.96 6.3270 3.3152 1.11 37% 1.59 pass 
Z024 6.2486 25. 150 12.28 2.98 6.3278 3.3162 1.11 37% 1.57 pass 
Z025 6.2617 25.149 12.28 2.98 6.3270 3 .3152 1.11 37 % 1. 57 pass 
Z026 6.2462 25.225 12.28 2.99 6.3281 3.3162 1.11 37% 1.56 pass 
Z027 6.26 10 25.361 12.28 3.00 6.3281 3.3162 1.11 37 % 1.55 pass 
Z028 6.2592 25.1 89 12.28 2.98 6.3285 3.3162 1.11 37% 1.57 ~ss 

Z029 6.2610 25.129 12.29 2.98 6.3261 3.3152 1.11 37% 1.57 pass 
Z030 6.2406 25.319 12.28 3.00 6.3280 3.3162 1. 11 37% 1.55 ass 
Z03 1 6.26 13 25.325 12.28 3.00 6.3268 3.3152 1.11 37% 1.56 pass 
Z032 6.2553 25.173 12.28 2.98 6 .3272 3.3 152 1.11 37% 1.57 ass 
Z033 6.2416 25.175 12.29 2.99 6.3268 3.3152 1.11 37% 1.56 ass 
Z034 6.2526 25. 19 1 12.2 8 2.99 6.3264 3.3152 1.11 37% 1. 56 pass 
Z035 6.2667 25.035 12 .2 7 2.96 6.3269 3.3152 1.11 37% 1.59 ass 
Z036 6.2640 25.225 12.28 2.99 6.3267 3.3152 1.11 37% 1.57 pass 
Z037 6.2580 25.148 12.28 2.98 6.3271 3.3152 1.11 37% 1.57 pass 
Z038 6.2720 25.1 51 12. 27 2.97 6.3267 3.3152 1.11 37% 1. 59 pass 
Z039 6 .2644 25.057 12. 27 2.96 6.3262 3 .3152 1.11 37% 1.59 pass 
Z040 6 .2623 25.215 12.28 2.99 6.3267 3.3152 1. 11 37% 1.57 pass 

Comments 
Overcoated particle weig ht from combined resu lts of 2 Independent measurements (W09011401 and W09011 402 ). 

-:2 - 2. 7 - O~ 
Operator 

QC Supervisor 
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Data Report Form DRF·24B: Compact Matrix '[)enslty 

Operator: Ivan Dunbar 
Compact lot 10: LEU06·0P1 

Compact Lot description: AGR·2 UCO Variant, from G73J·14·93074A 
Filename: \\me· ~r\AGR\ComoactDl menslons\LEUQ6·0P1 DRF24R6.xls 

Avera e wei ht pe r TRISO article ( 1.036E·03 
Average wei ht er overcoated article 1.977E· Q3 

Avera e rRI SO article volume em3 : 3.460E·04 

Acceptance criteri a for matrix density:I ~ 1.45 

compact 
10 Number 

Compact Weight 
(0) 

Len gth 
(mm) 

Av. Dia meter 
(mm) 

Compact Volume 
(em3) 

Charge We ight 
(0) 

Particle Weight 
(0) 

Particle Volume 
(em3) Packing Fraction 

Matrix Den sity 
(0Icm3) 

Accept? 
(oass or fall 

Z041 6.2570 25.263 12 .28 2.99 6.3273 3 .3152 1.11 37% 1.56 pass 
Z042 6.2592 25.248 12 .28 2.99 6.3271 3 .3152 1.11 37% 1.56 pass 
Z043 6.2391 25.059 12.28 2.97 6.3267 3.3152 1.11 37% 1.57 pass 
Z044 6.2207 2 5.015 12.28 2.96 6 .3266 3 .3152 1.11 37% 1.57 pass 
Z045 6.2484 25 .111 12 .27 2.97 6.3272 3 .3 152 1.11 37% 1.57 pass 
Z046 6.2633 25.236 12.27 2.98 6.3274 3 .3162 1.11 37% 1.57 pass 
Z047 6.2569 25 .305 12 .27 2.99 6.3274 3.3162 1.11 37% 1.56 pass 
Z048 6.2583 25.180 12 .29 2.99 6.3279 3.3162 1.11 37% 1.57 pass 
Z049 6 .2775 25.340 12.28 3.00 6.3258 3.3152 1.11 37% 1. 56 pass 
Z050 6 .2359 25.262 12.28 2.99 6.3271 3.3152 1.11 37% 1.55 pass 
Z051 6 .2435 2 5. 133 12 .27 2.97 6.3271 3.3152 1.11 37% 1.57 pass 
2 052 6. 2631 25 .205 12 .27 2.98 6.3272 3.3152 1.11 37% 1.57 ass 
Z053 6 .2432 25 .123 12. 28 2.97 6.3276 3.3162 1.11 37% 1.57 pass 
Z054 6 .2561 25. 270 12 .29 3.00 6.3279 3.3162 1.11 37% 1.56 pass 
2055 6 .2570 25.175 12.28 2.98 6.3270 3.31 52 1.11 37 % 1.57 pass 
Z056 6.2478 2 5.182 12.28 2.98 6.3268 3.3152 1.11 37% 1.56 pass 
Z057 6 .2667 25 .101 12.27 2.97 6.3273 3 .3152 1.11 37% 1.59 pass 
Z058 6.2384 25.138 12.28 2.98 6.32 70 3.3 152 1.11 37% 1.56 oass 
2059 6 .2209 25.292 12 .28 2.99 6.3260 3.3152 1.11 37% 1.54 pass 
Z060 6.2519 25 .157 12 .28 2.98 6 .3279 3.3162 1.11 37% 1.57 pass 
Z061 6.2444 25 .148 12.28 2.98 6.3272 3.3152 1.11 37% 1.57 pass 
Z062 6.2791 25. 264 12.28 2.99 6.3263 3.3152 1.11 37% 1.57 pass 
Z063 6.2543 25.214 12.28 2.98 6.3274 3.3162 1.11 37% 1.57 pass 
Z064 6.2576 25.238 12.29 2.99 6.3272 3.3 152 1.11 37% 1.56 pass 
Z065 6 .2621 25.130 12.29 2.98 6.3270 3.3152 1.11 37% 1. 57 pass 
2066 6.2522 25.104 12.28 2.97 6 .3262 3.3152 1.11 37% 1.58 pass 
Z067 6.2561 2 5.118 12.28 2.98 6 .3270 3 .3 152 1.11 37% 1.57 pass 
Z068 6. 2603 2 5.140 12 .28 2.98 6.3264 3. 3152 1.11 37% 1.57 pass 
2069 6. 2533 25.201 12.29 2.99 6.3279 3.3162 1.11 37% 1.56 pass 
Z070 6.2581 25 .229 12.29 2.99 6.3260 3.3152 1.11 37% 1.56 pass 
2071 6.2468 25.052 12.29 2.97 6.3267 3.3152 1.11 37% 1.57 pass 
Z072 6.2603 25 .040 12.30 2.98 6.3270 3 .3152 1.11 37% 1.58 pass 
Z073 6.2516 25 .185 12.29 2.99 6.3270 3.3152 1.11 37°10 1.56 pass 
Z074 6.2532 25.209 12.30 2.99 6.3271 3.3 152 1.11 37% 1. 56 pass 
2075 6.2532 25.097 12.30 2.98 6.3279 3.3162 1.11 37% 1.57 pass 
2076 6.2613 25.152 12.29 2.98 6.3273 3.3152 1.11 37% 1.57 pass 
Z077 6.2377 25.255 12.29 3.00 6.3263 3 .3152 1.11 37% 1.5 5 pass 
2078 6.2327 25.242 12 .30 3.00 6.3282 3 .3162 1.11 37% 1.54 pass 
2079 6.2446 25.179 12.29 2.99 6.3282 3 .3 162 1.11 37% 1.56 pass 
Z080 6.2702 25.317 12.30 3.01 6.3278 3.3162 1.11 37% 1.55 oass 

Comments 

Operator 

QC Supervisor Date 
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Data Report FormDRF;'248: Compact Matrix-Density 

Procedure : AGR-CHAR-DAM-14 Rev. 6 
Operator: Ivan Dunbar 

Compact lot ID: LEU06-0P1 
Compact Lot description: AGR-l UCO Variant, from G73J-14-93074A 

Filename: \\mc-agr\AGR\ CompactDlmenslons\LEU06-0P1 DRF14R6.xls 

Avera e wei ht er TRISO particle : 1.036E-03 
Avera e wei ht er overcoated particle ): 1.977E-03 


Avera e TRISO article volume cm3 : 3.460E-04 


Acceptance cri teria for matrix density: I~1.45 

Compact Compact Weight Length Av. Diameter Compact Volume Charge Weig ht Particle Weight Particle Volume Matrix Density Accept? 
Packing Fraction 

ID Number (0) (mm) (mm) (em3) (0) (0) (em3) (0/em3) (oass or fail) 
Z081 6.2417 25.355 12.30 3.01 6.3276 3.3162 1.11 37% 1.54 pass 
Z082 6 .2533 25.110 12.30 2.98 6.3279 3.3162 1.11 37% 1.56 pass 
Z083 6.2374 25.318 12.29 3 .00 6.3273 3.3152 1.11 37% 1.54 pass 
Z084 6.2519 25.258 12.30 3.00 6 .3269 3.3152 1.11 37% 1.55 pass 
Z085 6.2596 25.157 12.30 2.99 6.3271 3.3152 1.11 37% 1.56 pass 
Z086 6.2504 25.145 12.30 2.99 6.3261 3.3152 1.11 37% 1.56 pass 
Z087 6.2392 24.888 12.29 2.95 6.3257 3.3152 1.11 38% 1.59 pass 
Z088 6.2598 25.183 12.30 2.99 6.3274 3.3162 1.11 37% 1.56 pass 
Z089 6.2505 25.185 12.29 2.99 6.3273 3.3152 1.11 37% 1.56 pass 
Z090 6.2583 25.145 12.30 2.99 6.3270 3.3152 1.11 37% 1.56 pass 
Z09l 6.2630 25.312 12.30 3.01 6.3276 3 .3162 1.11 37% 1.55 pass 
Z092 6.2565 25.140 12.31 2.99 6.3268 3.3152 1.11 37% 1.56 pass 
Z093 6.2624 25.222 12.30 3.00 6.3276 3.3162 1.11 37% 1.56 pass 
Z094 6.2673 25 .231 12.30 3.00 6 .3282 3.3162 1.11 37% 1.56 pass 
Z095 6.2520 25.052 12.29 2.97 6.3286 3 .3162 1.11 37% 1.57 , pass 
l096 6.2423 25.031 12.30 2.97 6 .3270 3 .3152 1.11 37% 1.57 paSs 
l097 6.2401 25.208 12.30 2.99 6.3282 3.3162 1.11 37% 1.55 pass 
Z098 6.2372 25.284 12.29 3.00 6.3270 3 .3152 1.11 37% 1.54 pass 
l099 6.2695 25.436 12.31 3.03 6.3264 3.3152 1.11 37% 1.54 pass 
Z100 6.2560 25.200 12.30 2.99 6.3266 3.3152 1.11 37% 1.56 pass 
Z101 6.2578 25.130 12.31 2.99 6.3271 3.3152 1.11 37% 1.56 pass 
l102 6.2 366 25.055 12.30 2.98 6 .3264 3.3152 1.11 37% 1.56 paSS 
l103 6.2580 25.105 12 .30 2.98 6.3270 3.3152 1.11 37% 1.57 ass 
l104 6.2679 25.090 12.30 2.98 6.3270 3 .3152 1.11 37% 1.57 ass 
Z105 6.2612 25.030 12 .3 0 2.97 6.3279 3.3162 1.11 37% 1.58 ass 
l106 6.2478 25.048 12.30 2.98 6.3266 3.3152 1.11 37% 1.57 ass 
Z107 6.2567 25.137 12.29 2.98 6.3274 3.3162 1.11 37% 1.57 pass 
l108 6.2392 25.361 12.30 3 .01 6.3263 3.3152 1.11 37% 1.54 pass 
Z109 6.2475 25 .154 12.31 2.99 6.3278 3.3162 1.11 37% 1.56 pass 
Z110 6.2650 25.261 12.29 3.00 6.3275 3.3162 1.11 37% 1.56 pass 
Zl11 6.2692 25.152 12.28 2.98 6.3272 3.3152 1.11 37% 1.58 pass 
l112 6.2469 25.214 12.30 3.00 6.3266 3.3152 1.11 37% 1.55 pass 
l113 6.2511 25.204 12.30 2.99 6.3271 3.3152 1.11 37% 1.56 pass 
Z114 6.2580 25.133 12.30 2.99 6.3274 3.3162 1.11 37% 1.56 pass 
Z115 6.2647 25.306 12.29 3.00 6.3279 3.3162 1.11 37% 1.55 pass 
Z116 6.2417 25.236 12.29 3.00 6.3275 3.3162 1.11 37% 1.55 pass 
Z117 6.2448 25.213 12.29 2.99 6.3266 3.3152 1.11 37 % 1.56 pass 
Z118 6.2392 25.161 12.30 2.99 6.3290 3.3162 1.11 37% 1.55 pass 
Z119 6.2487 25.233 12.31 3.00 6.3265 3.3152 1.11 37% 1.55 pass 
Z120 6 .2484 25.130 12.30 2.99 6 .3266 3.3152 1.11 37% 1.56 pass 

Comments 

-:2. - 2. 7 
Operator Date 

7-24-o~ 
Date! QC SU pervlsor 
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Da'ta Report Form ' DRF~i4B: Cornpact: Matrix Density 

Procedure: AGR-CHAR~DAM~24 Rev. 6 
Operator: Ivan Dunbar 

compact lot 10: LEU06~OP1 
Compact Lot description: AGR~2 UCO Variant, from G73J~14~93074A 

Filename: \ mc-a r\AGR\Com actDlmenslons\LEU06-0P1 DRF24R6.xls 

Avera e wei ht per TRISO article (g : 1.036E-03 
Avera e wei ht per overcoated particle ( ): 1.977E~03 


Avera e TRISO article volume cm3 : 3.460E-04 


Acceptance criteria for matrix density:! ~ 1.45 

Compact Compact Weight Length Av. Diameter Compact Volume Charge Weight Particle Weight Particle Volume Matrix Density Accept? 
Packing Fraction 

10 Number (q) (mm) (mm) (em3) (q) (q) (em3) (q/em3) (pass or fail). 
l121 6.2379 25.065 12.29 2.97 6.3275 3.3162 1.11 37% 1.57 pass 
Z122 6.2575 25. 172 12 .30 2.99 6.3278 3.3162 1.11 37% 1.56 pass 
Z123 6.2614 25.194 12.30 2.99 6.3260 3.3152 1.11 37% 1.56 pass 
Z124 6.2667 25.192 12.29 2.99 6.3265 3 .3152 1.11 37% 1.57 pa ss 
l125 6.2300 25.193 12.30 2.99 6.3270 3.3152 1.11 37% 1.55 pass 
l126 6.2488 25.309 12.30 3.01 6 .3281 3.3162 1.11 37% 1.54 __~ass 
Zl27 6.2608 25.345 12.30 3.01 6 .3264 3.3152 1.11 37% 1.55 pass 
Z128 6.2596 25.299 12.30 3.01 6.3272 3 .3152 1.11 37% 1.55 pass 
Z129 6.2658 25.154 12.31 2.99 6.3267 3.3 152 1.11 37% 1.56 pa ss 
Z130 6.2507 25.175 12.30 2.99 6.3279 3 .3162 1.11 37% 1.56 pass 
Z131 6.2226 25.040 12.30 2.97 6.3270 3.3152 1.11 37% 1.56 pass 
l132 6.2618 25.224 12.30 3.00 6.3279 3.3162 1.11 37% 1.56 pass 
Z133 6.2496 25.176 12.29 2.99 6.3287 3.3162 1.11 37% 1.56 pass 
Z134 6.2204 25.325 12 .30 3.01 6.3276 3.3 162 1.11 37% 1.53 pass 
Z135 6.2543 25.199 12 .29 2.99 6.3279 3 .3162 1.11 37% 1.56 pass 
Z136 
Z137 
Z138 
Z139 
Z140 
Z141 
Z142 
Z143 
Z144 
Z145 
l146 
Z147 
Z148 
Z 149 
Z150 
l151 
Z152 
Z153 
Z154 
Z155 
l156 
Z157 
Z158 
Z159 
Z160 

Comments 

.:2-2-7-0<=j 
Op~rator Date 

,~ 

7 QC Supervisor qate 

I Date 
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Procedure: AGR-CHAR-DAM-24 Rev. 6 
Operator: Ivan Dunbar 

Compact lot ID: LEU06-0Pl 
Compa ct Lot description : AGR-2 UCO Variant, from G73J -14-93074A 

Filename: \ \mc-ag r\AGR\Co m pactDi mensions\LEU 06-0P 1 DRF24R6 .xls 

Compact Compact G Compact Compact G Compact Compact G Com pact Compact G 
Z Number Number Z Number Number Z Number Number Z Number Number 

ZOOl G043 Z041 G1l6 Z081 GOll Z1 21 G034 
ZOO2 G16S Z042 G084 Z082 G067 Z122 G072 
ZOO3 G104 Z043 G028 Z083 GOO7 Z123 G13S 
ZOO4 G040 Z044 G032 Z084 G10S Z124 G149 
ZOOS Gl77 Z04S G073 Z08S G134 Z1 2S G018 
ZOO6 G1S8 Z046 G147 Z086 G13l Z126 G1l3 
ZOO7 G094 Z047 G078 Z087 G164 Z127 G136 
ZOO8 G142 Z048 G06S Z088 G074 Z128 G1l9 
ZOO9 G12S Z049 G143 Z089 GOSl Z129 G14 l 
ZOlO G1S4 ZOSO G019 Z090 G10 l Z130 G039 
ZOll G173 ZOSl G033 Z091 G080 Z13 1 G03S 
Z012 G128 ZOS2 G1S6 Z092 G133 Z132 G086 
Z013 G096 ZOS3 G027 Z093 G077 Z133 GOS8 
Z014 G123 ZOS4 G092 Z094 GOO6 Z134 G010 
ZOlS G122 ZOSS GOS3 Z09S G047 Z13S G103 
Z016 GOSS ZOS6 G06l Z096 G1l4 Z136 
Z017 G179 ZOS7 G16 0 Z097 G016 Z137 
Z018 G09S ZOS8 G017 Z098 GOOS Z138 
Z019 G037 ZOS9 GOO9 Z099 G098 Z139 
Z020 G087 Z060 G089 ZlOO G049 Z140 
Z021 G1S9 Z06l G1l2 ZlOl G064 Z141 
Z022 G07S Z062 G144 ZlO2 G060 Z142 
Z023 G083 Z063 G041 ZlO3 G1S3 Z143 
Z024 G109 Z064 G08S ZlO4 G163 Z144 
Z02S G066 Z06S G137 ZlOS Gi ll Z14S 
Z026 G036 Z066 G046 ZlO6 G108 Z146 
Z027 G1l7 Z067 G121 ZlO7 G097 Z147 
Z028 G099 Z068 G139 ZlO8 G021 Z148 
Z029 G129 Z069 G068 ZlO9 Glll Z149 

Z030 GOO8 Z070 G148 Z1l0 G1 38 ZlSO 

Z03l G1l8 Z07l G030 Zlll Gl72 ZlS l 

Z032 G1 26 Z072 G1S2 Z1l2 G0 62 ZlS2 

Z033 GllO Z073 Gll S Z1l3 GOS2 ZlS3 

Z034 G124 Z074 G070 Z1l4 G132 ZlS4 

Z03S G162 Z07S G090 ZllS G076 ZlSS 

Z036 G130 Z076 G14S Z1l6 G014 ZlS6 

Z037 G127 Z077 G013 Z1l7 G038 ZlS7 

Z038 G176 Z078 G01S Zl18 GOO4 ZlS8 

Z039 G16 l Z079 GOS7 Z1l9 G091 ZlS9 

Z040 G093 Z080 G100 Z120 G069 Z160 


Comments 

2-/b-O( 
Operator Date 
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Data Report Form DRF-24D: Compact Charge Weight 

Procedure: AGR-CHAR-DAM-24 Rev. 6 
Operator: Ivan Dunbar 

Compact lot 10: LEU06-0Pl 
Compact Lot description: AGR-2 UCO Variant, f rom G73J-14-93074A 

Filename: \ \mc-agr\AGR\CompactDimensions\ LEU06-0 Pl DRF24R6.x ls 

Analyt ical balance calibration due date: 110/29/09 

Target compact charge weight (g) : 6.3270 
Allowable tolerance in compact charg e weight (g ): 0.0020 

Average weight~er overcoated particle (g ) : 1.977E-03 
Approximate number of particles per compact: 3200 

Averaqe uranium loadinq per particle (g): 3.953E-04 
Approximate uranium load ina per compact (a ': 1.265 

Compact Charge Weight Compact Charge Weight Compact Charge Weight Compact Charge Weight 
G Number (g) G Number (g) G Number (g) G Number (g) 

GOOl 6.3272 G046 6.3262 G091 6.3265 G136 6.3264 
G002 6.3280 G047 6.3286 G092 6.3279 G137 6. 3270 
G003 6.3274 G048 6. 3267 G093 6.3267 G138 6.3275 
G004 6.3290 G049 6.3266 G094 6.3271 G139 6.3264 
G005 6.3270 G050 6.3275 G095 6.3278 G140 6.3275 
G006 6 .3282 G051 6.3273 G096 6.3280 G141 6.3267 
G007 6.3273 G052 6.3271 G097 6 .3274 G142 6.3254 
G008 6.3280 G053 6.3270 G098 6.3264 G143 6.3258 
G009 6.3260 G054 6.3277 G099 6.3285 G144 6.3263 
G010 6.3276 G055 6.3268 Gl00 6.3278 G145 6.3273 
GOll 6.3276 G056 6.3286 Gl0l 6.3270 G146 6.3262 
G012 6.3264 G057 6.3282 G102 6.3274 G147 6. 3274 
G013 6.3263 G058 6.3287 Gl03 6.3279 G148 6.3260 
G014 6.3275 G059 6.3266 Gl04 6.3275 G149 6.3265 
G015 6.3282 G060 6.3264 Gl05 6.3269 G150 6.3269 
G016 6.3282 G061 6.3268 Gl06 6 .3272 G151 6.3276 
G017 6.3270 G062 6.3266 Gl07 6 .3281 G152 6.3270 
G018 6.3270 G063 6.3278 Gl08 6.3266 G1S3 6.3270 
G019 6.3271 G064 6.3271 G109 6.3278 G154 6.3262 
G020 6.3278 G065 6.3279 Gl10 6 .3268 G155 6.3279 
G021 6.3263 G066 6.3270 Glll 6.3278 G156 6.3272 
G022 6 .3252 G067 6.3279 G1l2 6 .3272 G157 6. 3264 
G023 6 .3282 G068 6.3279 G113 6.3281 Gi 58 6. 3273 
G024 6.3272 G069 6.3266 G114 6.3270 G159 6.3277 
G025 6.3283 G070 6.3271 G115 6.3270 G160 6.3273 
G026 6.3286 G071 6.3269 G116 6.3273 G161 6.3262 
G027 6.3276 G072 6.3278 G1l7 6.3281 G162 6.3269 
G028 6.3267 G073 6. 3272 G1l8 6 .3268 G163 6.3270 
G029 6.3261 G074 6. 3274 G119 6.3272 G164 6.3257 
G030 6.3267 G075 6.3275 G120 6.3276 G165 6.3272 
G031 6.3266 G076 6.3279 G121 6.3270 G166 6.3264 
G032 6.3266 G077 6.3276 G122 6.3268 G167 6.3280 
G033 6.3271 G078 6.3274 G123 6.3274 G168 6.3266 
G034 6.3275 G079 6.3273 G124 6.3264 G169 6. 3269 
G035 6.3270 G080 6.3276 G125 6.3264 G170 6.326 1 
G036 6.3281 G081 6.3281 G126 6.3272 G171 6.3279 
G037 6.3276 G082 6.3276 G127 6.3271 Gl72 6. 3272 
G038 6.3266 G083 6.3270 G128 6.3263 G173 6.3273 
G039 6.3279 G084 6.3271 G129 6.3261 G174 6.3270 
G040 6.3268 G085 6.3272 G130 6.3267 G175 6. 3278 
G041 6.3274 G086 6.3279 G131 6.3261 G176 6.3267 
G042 6.3268 G087 6.3276 G132 6.3274 Gl77 6.3264 
G043 6.3268 G088 6.3266 G133 6.3268 G178 6.3270 
G044 6.3269 G089 6.3279 G134 6.3271 G179 6. 3278 
G045 6.3284 G090 6.3279 G135 6.3260 G180 6. 3270 

Comments 
Overcoated particle weight from combined results of 2 independent measurements (W09011401 and W09011402). 

Operator Date 

ORNL/TM-2009/304

59



Data Report Form DRF-25: Fuel Compact Mean Uranium Loading 

Procedure : AGR-CHAR-DAM-25 Rev. 2 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0 Pl-Z 
Compact lot description : AGR-2 UCO Variant fuel, from G73J-14-93074A 

Filename: \ \mc-agr\AGR \UraniumLoading\ LEU06-0P1-Z DRF2SR2.xls 

Comments 
Leach 1 was analyzed by Davies-Gray titration method. Leach 2 was analyzed by ICP-MS, due to low U concentration. 
Davies gray: initial known U recovery = 100.26%; final known U recovery= 100.4%; blind titration U recovery= 100.07%. 
Uncertainty in Davies-Gray (0.4%) based on average of measured % recovery data for LEU06,07,08,09 . 
Average U-23S enrichment: 14.00±0.04 wt.% 
Data checked against official results of analyses for RMALl727 on 5/26/2009 by FCM 

Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsol idation Leach 

Procedu re: AG R-CH AR-DAM-26 Rey, 1 
o erator: Fred Mont omerv 


Com pact lot ID: LEU06-0P1-Z 

Comoact lot descri ption : AGR-2 UCO Variant Fuel From G7 3J- 14-93074A 


Compact ID numbers : 047 108 02 7 074 120 
DRF Filename: \ \m c-ag r\AGR\ LeachBurnLeach \LEU06-0 P1-Z DRF26R1 01.xls 

Mean avera e wei ht uranium er article 3,95E -04 

Uncertainty in mean average weight urani um per particl e (g) : 1.00E-06 


First Leach Second~ 
I -leach sc utior _0 903060 090309C 

Number of compacts: 
Total yolume of leach -solution (mil 116,0 

--- ,-" "' ,"" ,:; , ~ 

laboratorv analysis numbe l 75 2-001 752-006 
Measurec uraniun ,oncent ra tion uol ~ 55E~C 4~ 

, In uranium ivo/ml ,55E- )2 4,83E-04 
Weioht uran ium leached Cc ,,80E-05 9_66E-( 1 _ 

i 'in weight uranium leached ,80E-06 9,67E-08 _ROF-06 
EFFectiye numbel - of exoosed kernels: 1,0 

Uncertainty in effectiye number of exoosedkernels: 0_ 
"';_',7 " _ ' 

Measured concentrat ion of imourity in sam ole vo/m l' 7.41E-02 < 4 ,00E -02 
Uncorrected weight of impurity in sam' lie uo) : 8:6'0 < 8, 

Fe Weio ht of impurity in blank vol: < 6.44 < 7.44 
Minimum corrected weioht of imourity in samole uo) : 16 at _16 

Max imum corrected we ight of impurity in samole ua): 8_60 R or 1 Ii_lir 

Measured i ,of impurity in sample (vg/ ml 8 ,73E-03 < 5,00E -03 Cr 
I weioht of Imourity in sa mole u a , < ,00 < 2,01 

Cr Weiaht of imourity in blank u c : < '_8 < _93 , " '"f 'j 

Minimum corrected weight of impurity in sample vo : 0, O,OC _2 
Maximum corrected weioht of impurity in sa m ole uo : 01 ,DC 2, 

Measured t ion of imouri ty in sam ole uo/ml : < 00E-I )2 < _OOE -C Mn 
Jncorrected weight of impurity in sample vg : < ,1 6 < 2 DC < 3_ 16 

Mn Weioht of impurity in blank vo : < ,6 < ,86 
Minimum corrected weioht of imourity in sam ole uo : I, OC , 6,00 

Max imum corrected weioht of imou ri ty in sa mole 16 3,16 

Measured of impurity In sam pl e (vg/ml ): < 4,06E-03 < 4,06E-03 Co 
Jncorrected wei oht of impu ri ty In sam ol e vol < .4- < ,81 < ,28 

Fe 

Co Weioht of imourityin blank ua) 
Minimum corrected wei ght of impurity in samole vo l 

Maxim um corrected weioht of im ourity in sam ole ua l 
Measured concentratio n of imourity in samole ualml < 2_00E-02 < 2, 00E-02 Ni 

weight of impurity in sample vo] < 2 , l2 < 4_00 < 6_32 
Ni Weioht of impurity in blank uol < 3, < 3_7: 

MinimL orrected weioht of imourity ,san ole uol _00 0_00 
Max imum corrected weight of impurity in sample vol 2,32 6,32 
Measured , , of im purity in sampl e (vo/m l) 1.00E + 00 Cit 

weioht of imourity in sam ole uo' 116,00 18L40 
Ca Weight of impurity in blank vg: ,_65 8; ,2: 

Minimum corrected weioht of impurity in samole uo: 44 ,36 00 
Maximum orrected weioht of impurity I san -Ie uo ' 44,36 00 44 _36 
Measured concentrat ion of imourity in sample (vo/ml) 1.15E+ 00 1.16E-01 AI 

I weight of impurity in sample (vol: ,33.40 23_20 156_66 
AI Weioht of imourity in blank 'uol: 36, 39 f:i8 

Minillu m :orrected weiaht of impurity in sample :vg) : 9 ,02 14,04 
Max imum corrected weioht of imourity in samole 'vol: 9' l 7_02 i14,04 
Measured i 1 of imourity In sam ole 'uo/mll : 5, 85E-C L8SE-0: T i 

I weiaht of imourity in sa mple 'vo) : 6,79 
Ti Weight of impurity in blank 'vol : < ,22 < _72 

Min imu m corrected weioht of imourity in samole 'uo l : 3_5 ~ 

Maximum corrected weig ht of impurity in sample 'vg): 6_79 14.4~ 


Measured i 1 of impurity in sample (vo/ml): 2_68E-01 5,48E-02 V 

I weioht of impurity in samole 'vol: 31 ,09 iO~96 '4>:05 

V Weioht of imourity in blank 'ua) : < ,8 
Minimum corrected weight of impurity in sa mple 'vol : 3( 28 4C. 
Maximum corrected weioht of imou rlt y in samole 'ua ): 3 ,,09 10--:%' 

Data checked against RMAL1752 official results by FCM on 5/06/2009 

,1d C. ~to~ 
Date 
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~port Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidation Leach 

Procedu re : AG R-CHAR-DAM-26 Rev , 1 
Operator: Fred Montaomerv 

Compact lot ID: LEU06-0P1-Z 
Compact lot description : AGR-2 UCO Varia nt Fuel f rom G73J-1 4-93074A 

Compact ID numbers: 058 024 131 111 023 
DRF filena me: \ \mc-agr\AGR\Leach Burn Leach\LEU06-0P1 -Z DRF26R1 01.x15 

Mean avera e wei ht uranium er article 3,95E-04 

Uncertainty in mean average weight uranium per particle (g): 1. 00E-06 


First Leach Second Leach Total 

I I 1 solution ,09030602 0 90309( 
Number of compacts 

Total vall me of leac 1 solutior ml): 136, 189 
1/' " /. , """ /,SS'>$' '"S,. Xi ,',u/ ,.g,' 

Radiochemical laboratorv a"nalysis number: 1752-002 i7S2=067 
Measured uranium i 'ua/ml) : 5.44E+O( 1.40F-( 

Uncertaint y in uranium i 'ua/ml): 5.44E-C 1.40E-02 
Weiaht uranium leached (0): ' .40E-04 6.43E-05 

Jncertainty in weight uranium leached (g): 7.41 E-05 6,43E-05 ' .43E-05 
Effect ive number of exposed kernel s: ,9 ,2 2, 

Uncertaintv i 1 effective number of exposed kernels: 0, 0:0 
• 

,I2j,2jij "'./."" 
Measured 1 of impurity in sample (ua/mll: S, 54E-02 <"4:00E:o":i Fe 

I weioht of Ir Jeitv in sam ole (uo : 7,5: < :s6 <i5.09 
Fe Weight of impurity in blanku, < 6.44 < '.44 

Minimum corrected weiaht of impurity in sample va ' : 09 O, OC ,09 
Maxir um corrected weioht of impurity in samole uc 7,5: TS6 1509 
Measured of imouritv in sample (ua/ml): ,55E-02 9~5F-O~ Cr 

)ncorrected weiaht of impurity In sample ua : 2, 1,88 
Cr Weiohl of imouritv in"b lanl< luo : < ,8, ~ "S:S,>/f., 

Mini mum corrected weight of impurity in sample ua ' ,3C 1, 84 2.14 
Maximum corrected weiaht of imourity in sample ua) 2, ,T 3.88 
Measu red )n of impurity in sam ole uaiml: < .00E-02 < .OOE-C Mn 

wei oht of impurity in sample ua: < .36 < .89 < ?'i 

Mn Weiaht of impurity in blank ua: < .6 < .86 "'" ","j ' .,,(!iHH%S",;' ",j·":'.ss 
Minimum corrected weiaht of impurity in samole ua) I,OC I:DD o~6c 

Maxim um corrected weight of impurity in sample ua: ,36 ,.89 3.25 
Measu red 1 of impuri ty in sample (ua/mll < 4.06E-0 3 <4.06"e:6:l Co 

weiaht of impurity in sam ple ua! < 0.55 ~ < :32 
Co Weight of impurity in blank u01 < 0.65 < 75 "'·'0"/.,,,.CI 

Minimum corrected weiaht of impurity in sa mple ua: .00 '.OC 
Maxim Lm corrected weiaht of imourity in samole uo ' .55 0. X 

Measured i 1of impuri ty in sample (ug/ml < 2. 00E-02 < 2. 00E-02 Ni 
weiaht of impurity in sample ua < 2. < 3,78 "<"6~SO 

Ni Weiaht of impuritv ln blaiik ua < 3. < 3. 
Minimum corrected weight of impurity in sample ua 00 '.OC 

Max imum corrected weiaht of impurity in sample ua ' ' 2 is """6.5C 
Measu red ion of impuri ty in sample uai ml! ,56E+00 .39E-01 Ca 

Uncorrected weiaht of imourll ' in samole uo) : 16 64 276 .2: 
Ca Weight of impurity in blank ua): 7: .65 8: ' ,".lBS""· '.":':CS;;;;~"iiBS' 

Minimum corrected weiaht of impu ri t y in sample ua ): 14C .52 00 1"40:5: 
Max imum orrected weioht of imouritv in samole uo): 14' .5: 00 140.52 
Measu red i 1of impurity in sa mple (ua/ml 1.27E+ 00 2.17E-01 "AI 

I weiaht of impurity in sample ua l 72 ,12 4, 01 21:7' 
AI WeiClht f impuritv in blank 'co 36 ,39 6, 18 

Minimum corrected weight of impurity in samole 'uo 136 , 34 .84 
Max imu m corrected weiaht of impurity in sample 'ua ' 136, 34.84 
Measu red 1 of impurity in sample (LJai ml 9 ,93E -0: '.86E-0 T 

ed weiaht of ir urity in samole 'uo : 13. 5C 14.86 28.36 
Ti Weight of impuri ty in blank (ua : < .22 < •. 72 i ' . "s,·,iBS;r.:""',iii 

Minimum corrected weiaht of Impurity in sample 'ua : 10,28 T4 2T42 
Maximum corrected weioht of imouritv in sam ole iua : 13.SC 14.86 28 ,36 
Measured tion of impurity in sample (ug/ml): 2.76E- 01 6.93e-=02 V 

I weiaht of impurity in sample (ua : 37.54 13.1 So:63 
V Weiaht of impurity in blank (ua : >' 8 < 1.93 ''.I'lli 

Minimum corrected weight of imouritv in sam ole (uo : 36 12 48 .90 
Max imum corrected weiaht of impurity in sa mple (ua : 37.54 13:1 ---sG.63 

Data checked aga inst RMAL1752 official resu lts by FCM on 5/06/2009 

7-30 -o,? 
Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Iml2urities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev , 1 

Ooerator: Fred Mont omery 


Com pact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: 016 005 094 031 001 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEU06-0P1-Z DRF26 R1 01.xls 

Mean avera e wei ht uranium er article 3,95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach 

i I solution Ie OQ0106il1 09030903 

N'Jmber of compacts: 


Total volume of leach solution (ml): ,,0 19; ' ,0 

fi,;.e''('HH' · 


Radiochem ical laboratory anal siS ,be !-003 l75 2-C 
Mei'!?ured uranilJr!>. ion ua 'ml E+OO ,36E-' 

in uran ium i ug,'ml ,E-C ,36E-' 
Weic ht uranium leac , ed IE-04 ,68E-' II

Jncertainty in weight uranium leac , ed IE-OS 2,68E-' 1,89E-05 
Effective number of exposed kernels: 0, ,0 

Uncertainty in~number of exposed~ 0, 0,0 0, 

Measured of impurity in sample ug, I 5,96E-C < 4 ,00E-02 Fe 
I weiaht of impurity in sample ua): 7,8 < ,88 <15 ,69 

Fe Weight of impurity in blank (ug): -"',6 .44 < ' .44 
Minimum corrected weight of impurity in sample ug): 0,00 17 

Maximum corrected we laht of impurity in sample ua'; 7,8 7,88 15,69 
~lJred concentration.9f impurity in sample (ua,'ml 6,66E-03 < 5,00E-03 Cr 

I weight of impurity in sampl ug : 0,8; < ,99 < ,86 
Cr Weight of impurity in blal ug : < 1,8; < ,93 

Minimum corrected weiaht of impurity in sampl : 0, OC 
Maximum corrected weight of impurity in sampl ug : 0,8; ',99 ,86 
Measured of impurity in sample (ua,'ml): < 1.00E-02 < 1.00E-02 Mn 

ncorrected~hl of impurity in sam~ \Jill: <- --"- ,97 < ,28 
Mn Weight of impurity in blank ug) : < ,6 < ,86 1; ,':"'1%'" 

Minimum corrected weight of impurity in sample ua): O,OC ',00 0,00 
Maximum corrected weiar of impurity in sample ua : ,3, ,9; 3, !8 
Measured of im.puQ1y jr1sample (ug/ml): < 4,06E-03 < 4,06E-03 Co 

Jncorrected weight of Impurity in sample Ug): < ,53 < ,80 < ,3: 
Co Weiaht of impuri ty in blank (ua' : < ,65 < ,76 

Minimum corrected weiahl of impurity in sample ua: OC 0,00 
Maximum corrected weight of impurity in sample ug), ',5: ', 8C 1 
Measured concentration of impurity in sample uaiml': < ,00E-02 < 2,00E-02 Ni_ 

~rected weight of,impurity insample ug) < 2,62 < 3,94 < 6,56 
Ni Weight of impurity in blank ugl < 3, < 3,12 

Minimum corrected weiaht of impurity in sample ua) ',00 .Q.Oj] 
Mar imun, corrected weiaht ofif1}ll~ample_ J,J9j 2,62 ;,94 6,56 
Measured i , of Impurity in sample (ug/ml) 6,34E-01 < 1.00E-01 Ca 

weiaht of impurity in sample ua: 83,05 < 19 ,70 < cg.~-
Ca _Weight of impurity in blank ug; ,65 8: ,23 '';0£':<':[;: 

Min imum corrected weight of impurity in sample Ug: 1 Ai 00 .41 
Maximum corrected weiaht of impurity in sample ua: ..4; ~4 , 

Measured ion of impurity in samole uqfml) 1.47E+00 1.07E-01 AI 
weight of impurity in sample ug; 192,57 2108 .3 ,65 

AI Weiaht of impurity in blank ua: 36,39 618 
Minimu m orrected wei"ht of impuritl'ln sample ug; 156,18 14,90 l7: 09 

Maximum corrected weight of impurity in sample Ug: 156,1 8 14,90 ,09 
Measured i I of impurity in sample uaim!] 8.40E-C 5,17E-02 Ti 

Uncorrected weiaht of impuritv in sample ug; ,00 , 18 2: ,1 ' 

Ti Weight of impurity in blank ug: < 3, < 3,7: 


Minimum corrected weiaht of impurity in sample ua : ,78 6.46 14,2: 

Maximum corrected weiaht Of nOLrity in samole ua): 09 18 2 , 

Measured concentration of impurity in sample uq/ml) 2,74E-01 4.49E-02 V 


weight of impurity in sample ug): 35 ,89 8,85 44.74 

V Weiaht of impurity in blank ua): < 0,81 < 1,93 


Minimum orrected weic ht of impurity in sample JJ91: 35, )9 ,92 4: ,00 

Maximum corrected weight of impurity in sample Ug): 35,89 8,85 44,74 


Data checked against RMAL1752 official results by FCM on 5/06/2009 
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D"ta Report Form DRF-26A: Measurement of U Contam"ination or Impurities by beconsolidationLeach"~..&__ ~_-, 

Procedure: AGR-CHAR-DAM-26 Rev" 1 
Operator: Fred Montaomerv 

Com act lot ID : LEU06-0PI -Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: 089 003 063 078 015 
DRF fi lename: \ \ mc-agr\AGR\LeachBurnLeach \ LEU06- 0 PI-Z DRF26Rl 01.xls 

Mean avera e wei ht uran ium er article 

Uncertai nty in mean average weight uranium per particle (g): 1.00E-06 


First Leach 

I solut ion .09030604 L09030904 
Numberot compacts: 5 

Total volume of leach solution :ml:. ,36. 19 
'cj,,, " . / """'~-Radiochem ical laboratorv"nal"sis un Ibe L752-004 7S2=OO9 

Measured uranium concentration Ua 'ml 2.66E+00 16E
Jncertaintv in uran ium concentration uoIml 2.66E-Ol 16E- ) 2 

Weioht urar i mieae liec 3.62E-04· 2.~ ~ 
Uncertainty in weiaht uranium leac hec 3.62E-05 2. ~ 3E-06 1. 63E-05 

Effective number of eXPosed kernels .9 1 
, in effective number of exposed kernels: 

·"C. c. 
Measured ion of impurity in sample uo/ml' 6 .76E-02 4.08E-C Fe 

Uncorrected weioht of imPL tv in sam i lle uo): 9.19 .8: 
Fe Weiaht of impurity in blank ua): < 6.44 < 7. 44 

Minimum corrected weiaht of impurity in sample 
Ma ximum corrected weioht of impurit' in ;ample 

ua): 
uo): 

.75 
9.19 

.39 
Z 

.15 

Measured i I of impurity in sample (ua/ ml) : 1.17E-02 5.72E-03 Cr 
I weioht of impurity in sample uo): 1.59 :.69 

Cr Weight of impurity in blank ua) : < 1.8 : < 1. 93 
Minimu m corrected weiaht of impurity in sample uo): 

Maximum corrected weioht of impurity in sample uo ' : 
0.79 
1.59 1 

1. 95 
>:69 

Measured of impurity in sample (ua/mll: < 1.00E-02 < LOOF-O? M n 

Mn 
I weiaht of impurity in sample (ua) : 

Weiaht of imouri tv in blank u o : 
< 
< 

.36 
.. 6 

< 
< 

..92 
:B6 

< 3. 28 

Minimum corrected weight of im purity in sample ua : O.OC O.OC .00 
Ma ximum corrected weiaht of imourity in samole uo: .36 .9: .28 
Measured of imourity in sample ua, 'mi': < 4.06E-03 < 4.06E-03 Co 

Jncprrected weiaht of impurity in sample uo) : < .55 < IR < 
Co Weight of impurity in blank ua ' : 

Minimum corrected weiaht of imourity in sa mple (ua 
< .65 

'.OC 
< .76 

' a' 0.00 
Maxim um corrected weight of impurity in sample Ug) '.55 .78 .3: 
Measured '" of impurity in sample (ua/ ml): 

weiaht of im purity in sample ual 
< 2.00E-02 

< 2. 
< 2.0C)E'-1J2
-<' 3.84 

Ni 
~ 

Ni Weiaht of imouritv in bla nk uol < 3. < 3. 

Minimum corrected weight of impurity in sample ual .00 OC 
Maximum corrected weia ht of impurity in sample ual .7: :.84 6.56" 

Measured ion of impuri ty in sample uo/mll 9.07E-O 2.40E-C Ca 
weight of impurity in sam ple ual .35 46.08 169.4: 

Ca Weiaht of impurity in blank 
Minimu m corrected weiaht of imouri ty in sa m ole 

ual 
uo l 

.. 65 
51. 

8: .23 
.00 

'+'+H+'cG'~ 

SCTl 
Maximu m corrected weight of impurity in sample ua: 
Measured i I of impurity in sample (ua/mll 

51.7: 
9.39E-o l 

.00 
T45E:61 

5: 
AI 

weiaht of impurity in sam ole ual :B4 155. 54 
AI Wei aht of impurity in blankuo 36. 39 h 18 

Minimum corrected weight of impurity in sample 'uo 9 . 32 21.66 l2.98 
Max imum corrected weiaht of impurity in samole ua): 91.3 2 21:66 iT98 
Measured concentration of imourity in samole 'ua l ml 8.39E-( 4.90E-02 

I weight of impurity in sample 'ua): .4 9.4 
Ti Weiaht of impurity in blank 'ua): < .2: <: ~i 

Minimum :orrected weiaht of imourity in sam"oie 'ua): 819 <;.69 

Maximum corrected weight of impurity in sample 'ua): .4 9.4: 21. 
Measured i I of impurity in sample (ua/ml) : 2.86E-1J1 ' 4~ V 

I weiaht of Impurity in sample 'ua ) : 38.9C 9:S: 48.4 
V Weiaht of imouritv in blank 'uo): < .8 < 1.91 

Minimum corrected weight of impurity in sa mple 'ua): 38. )9 8.59 46 .68 
Maximum corrected weiaht of imouritv in samole 'uo): 38.90 ~ 4ilA2 

Data checked against RMAL1752 official results by FCM on 5/06/2009 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurit ies by Deconsolidati on Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 

Operator: Fred Montgomery 


Compact lot lD: LEU06-0Pl -Z 

Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 


Compact lD numbers : Deconsolidation Leach Blank 

DRF fil ename: \ \ mc-agr\AGR\LeachBurn Leach\ LEU06-0Pl -Z DRF26Rl Ol. x ls 


Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

v 

Comments 

Data checked against RMAL1752 official results by FCM on 5/06/2009 

Date 
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Data Report Form DRF-266: Measuremen~rn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomerv 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Com act ID numbers: 047 108 027 074 120 
DRF filename: \ \mc-agr\AGR\Leach 6urnLeach \LEU06-0P1 -Z DRF26R1 01.xls 

Mean avera e wei ht uranium er article 3.95E-04 
Uncertainty in mean average weight uranium per particle (g): 1.00E-06 

Number of leached kernels: .0 
Uncertainty in number of leached kernels: '.0 1.0 

Measured of impurity in sample (~g/ml): 2.03E-01 < 4.00E -02 Fe 
Jncorrected weight of impurity in sample (Ug) : 9 .95 < 2. <.12 .05 

Fe Weighl of imourity ~bl~n~ ~g . : . < .20ji. -,,--2 )2 
Minimum corrected weight of impurity in sample ~g): 7.89 .89 

Maximum corrected weight of impurity in sam ple (UG: 9.95 05 
Measured of impurity in sample ug:ml : .54E-02 < 5.00E-C C r 

weight of impurity in sample Ug .75 < 0.26 < . 12 
Cr Weight of impurity in blank Ug < 26 < 0. 25 

Minimum corrected weight of imourity in sample Ug 0.50 0.00 O. 
Maximum corrected weight of impurity in sam ple Ug .75 .26 
Measured ,t'0n of impurity in sample (ug/ml . < 5.00E-03 < 5.00E-03 M n 

weight of impurity in sam ple Ug < 0.25 < 0.26 < .51 
Mn .W~htQf i mpu rity in blan-,< ~g _< 0.2§ ,,--0 .25 

Minimum corrected weight of impurity in sample Ug .00 O.OC 
Maxim um corrected weight of imourity in sample yg; .25 .26 0.51 

J1<!asu@9COncerll:ration of impurity in sample (~g/ml < 4 .. 06E-03 .< 4. 06E-03 Co 
weight of impurity in sample Ug < 0 .2C < .2 1 < 1.4 : 

Co Weight of nou rity in ,lank Ug < < 
.M.inimurrt corrected weight of impuri ty in sample Ug .00 00 
Maximum corrected weight of impurity in sample Ug .20 '.41 
Measured i I of impurity in samole yq, ml < 2.00E-02 < 2.00E-0 2 J'l i 

weight of impurity in sample ~g < '.98 < .05 < 2)3 
Ni Weight of impurity in blank Ug < .0: < .01 

Minimum corrected weight of impurity in samole yg 00 ()O 
Maximum corrected weight of impurity in sample Ug .98 1 )5 2. )3 
Measured i I of impurity in sample ( ~g/ml 4.89E+00 < 100E-01 Ca 

I weight of impurity in sample YO 239.6 <.5.25 <~4 . 8 6 
Ca Weight of impurity in blank ug < 5. L5 26.97 

Minimum corrected weight of impurity in sample yg 134.46 0.00 234 .46 
Maximum corrected weight of impurity in sampl e yg' ~39.6 0.00 239 .6 : 
Measured tion of imourity in samole (yg/mil: .28E+.QQ. ,l.1Z,t-02 AI 

I weight of impurity in sample (Ug: : 62.12 3.16 66.48 
AI Weight of impurity in blank yg': 10.8' 4.96 

Minlmumorr""t ed weight 01 in purity in sample (~g : 5: .85 O.OC 51.85 
Maximum corrected weight of impurity in sample yg:: 5: .85 0.00 51. 85 
Measured of impurity in sample (ug/ml): 5.04E-01 .69E-0: Ti 

I weight of impurity in sample (Ug ' : 24.70 .4 26 . 
Ti Weight of impurity in blank ug:: < .)3 < 

Minimum corrected weight of impurity in sample (yg ' : 13.6; 0.40 24 . 
Maximum corrected weight of impurity in sample yg ' : 24 . ~41 26 , 
Measured of imourity in samole (YO;rrtIl: .J.1§E+OQ 1.1 8E-02 V 

I weight of impurity in sample Ug:: 56.84 0.6 : 5;'.46 
V Weight of impurity in blank Ug' : < .26 0.28 

Minimum corrected weight of impurity in sample 56.58 ~4 56.92 
Maximum corrected weight of impurity in sample ~g': 56.84 0.34 5; L8 

Data checked against RMAL1794 official data by fcm on 5/12/2009 
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Data Report Fo'rm DRF-26B: Measurement of SiC Burn-Leach Defects or Impuritiesby Burn- Leach 

Procedure: AGR-CHAR-DAM-26 Rey. 1 
Operator: Fred Montoomery 

Compact lot ID: LEU06-0PI-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J- 14-93074A 

Compact lD numbers: 058 024 131 111 023 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU06-0PI-Z DRF26 Rl 01.xls 

Mean avera e wei ht uranium er art icle 3.95E-04 
Uncertainty in mean average weight uran ium per particle (g): 1.00E-06 

First Leach Second Leach 

~n-Ieac" SQIL tion BL091)3; BL09032302 
Number of compacts: 5 

~:J:J:J:::J~:J~r~otall~YOI~UOfleach~~*mj$I):J~4~8..~5~~~;5$0.~5~ 
Radiochem ical ~analYsiS numbe 194-004 194-009 
Measured uraniurr oncentration yo/ml A3E-Ol A3E-03 

. in uranium i yg/ml A3E-02 A3E-04 
Weight uranium leached 6.94E-06 7 .22E-08 

i in weight uranium leached 7.00E-1 7. 28H~ LQOE-O; 
Number of leached kernels: 

Uncertainty number of leached kernel s: O. O. 0.0 

Measured concentration 0 ' impurity in sample (Yo/ml 6.81E-Ol < 4.00E-0: Fe 
Uncorrected weic : Of npur:ty in saml lie uo]: 33. )3 < 2.0: < 35.05 

Fe Wei'lht of impurity in blank yg): < 2.06 < 2. 
Minimum corrected weioht of impurity in sample uo): 3C.97 00 

MaxlrDtLm corrected-",-eight oflrr1QLJrityjn_samJ21~ blgl~ ~:. U 2 )£ ~5.0 5 

Measured i I of Impurity in sample (yg/mll: 1.16E-02 < 5.00E-03 Cr 
. weight of impurity in sample yg): .56 < .25 < .82 

Cr Weioht Of imp ty in blank YO): < 0.26 < .25 
Minimum corrected weight of impurity in sample ygl: .31 00 

Maximum corrected weight of impurity in sample ug:: .56 .25 .82 
Measured tion of impurity In sample (Yo/ml): < 5.00E-03 .96E-0: Mn 

I ",eight,,[irTlj IUrJ!y ir1 sample uo: ~.24. Q.29 _< .2. 
Mn Weight of impurity in blank yg': < .26 < 15 

Minimum corrected weioht of impurity in sample YO': 0.00 0.74 .74 
Maximum correc~d \\,~ight ofJrTlJpj,Jrityjn ,;amgle bl9:: _0. ~ . O~ .2: 
Measured of impurity in sample (yg/ml): < 4.06E-03 < 4 .06E-03 Co 

Jncorrected weioht of impurity in sample YO) : < .20 < < OAC 
Co _Weight afjrTlpurity in blql}!< yg,: -,,-.2 < 0 .2 

Minimum corrected weight of impurity in sample yg): OC 00 
Maximum corrected weight of impurity in sample (yo): 0.2C ~O 
Measured oL in'Puri!}! insample (yg/mll : ~ 2.00E-02 < 2.00E-02 N I 

Jncorrected weight of impurity in sample ug): < .97 < 01 < .98 
Ni Weioht of impurity in blank (uo): < < 1 

Minimc correctec weioht Of impurity in sample uo]' OC QJlO 
Maximumsarrected weight of Impurity In sample yg). '.9: .98 
Measured In of impurity in sample (yg/m l): 3.00E+00 < 1.00E-Ol Ca 

weight of impurity in sample YO) 145.5C < 5.05 <150.55 
Ca Weight afjrTlpurity in blank yg) < 5.l5 

Minimum corrected weight of impurity In sample yg) 140 .35 14C 35 
Maximum corrected weioht of impurity in sample (uo) L45.5C 145.50 
Measured iDn of impurityj,,_eamQle ua/mll -.1AOE±OO 637E-02 AI 

weight of impurity in sample ugl 6;' .9C .32 71 
AI Weioht of impurity in blank yg) 111.87 4.96 v. 

Minimun I carr,,-cted weight of impurity in sample ug] 57. )3 .00 57. 
Maximum corrected weioht of impurity in sample YO: 5;. )3 00 57.0: 
Measured iDn of impurity in sample yo/ml: 4.30E -0 < 2.00E-02 Ti 

weiglltaf impurity in sample YO] 20.86 < <2 . 
Ti Weight of impurity in blank yg: < < .01 

Minimum corrected weioht of Impurity in sample uo) 19.83 .00 19. 
Ma: imun corrected weioht of illlQuri1Y In sample yg: 211.86 2: 
Meas~e.st i I of lmpurity in sample (yg/ml) 1.16E+ 00 1.09E-02 V 

weight of impurity in sample Ug: 56.26 .55 56.8 
v Weioht of impurity in blank uo) < 26 .28 

Minimurllcarrected-""eight of impurity in sample yg: 56.00 .27 56.28 
Maximum corrected weioht of impurity in sample uo) 56 .26 0.27 56 .53 

Data checked against RMAL1 794 official data by fcm on 5/12/2009 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach DeFects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montaomerv 

Com pact lot ID : LEU06-0Pl-Z 
Compact lot description: AGR-2 UCO Variant Fuel From G73J-14-93074A 

Compact ID numbers: 016 005 094 031 001 
DRF Filename: \ \mc-agr\AGR\LeachBurnLeach \LEU06-0P1 -Z DRF26R1 01. xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach • 
Burn-leachsolution D: BL09032 l3 BLl903 23C 

Number of compacts: 
~volume Of leach sol ution (ml): 48.5 51.0 

r::rnH~~' H~~ R, '9: ' !!b~ ~i'~~~~~~~~~~~~~~~~.794-005~~~~~~~~~~labo~ratorv~Panalvsis numbel : ~t~: .794-0 1 
Measured Jranium concentration llml : 9 .80E-C .49E-0 

i in u ra~i~'~ht mium leac~eg~~· : ~:~~~:~6::~~:~: ~ 
. in w~ Jran ium leached (0 ' : 4 .80E-C .66E-09 4.80E-G 

Number of leached kernels : ',0 
Uncerta inty in number of leached kernels: 0.0 1.0 

Measured of Impurity in sample (ug/ml) : 1.03E-01 < 4.00E-02 Fe 
Jncorrected weiaht of impurity in sample (ua) : 5.0C < 2.04 < 7.04 

Fe Weiahl . of impuritv in blank ua: < 06 < 
Minimum corrected weight of impurity in sample ug) 2.94 '.OC 2.94 

Maximum corrected weiaht of impuritv in sample (ua) 5.0C .04 7.04 
~a~ured ,~F impuri!y in ~e (~g,/rlill: 1. 20E-02 -,, 5~3 ;r 

weight of impurity in sample ug) '. 58 < 0.26 < '.84 
Cr Weight of impurity in blank ~g, < 16 < 0.15 

Minimum corrected weiaht of~ in sample ua1 
Maximum corrected weight of impurity in sample ~g, .58 .26 .84 
Measured conce ntration of impurity in sample (~g/ml) < 5.00E-03 < 5.00E-03 Mn 

weiaht of impurltv in sam ple ua: < 0.24 < .26 < .50 
Mn Weight of impurity in blank ug): < 26 < .25 

Minimum corrected weight of impurity in sample ~g : .00 00 O. OC 
M~xjlTllJm cqr:rec,ed weigtlt of impurity in_sample ~g): ,24_ . ~6_ '.5C 
Measured i I of impurity in sample (~g/ml) < 4.06E-03 < 4.06E-03 Co 

weight of impurity in sample ~g): < .2C < .21 < 1.40 
Co Weicht Of impuril 'in blank ua): < .2 : < 

Minimum corrected weight of impurity in sample ug): 00 00 
Maximum corrected weiaht of impurity in sample ua): .20 1.40 
Measured i I of impuritv in sample uq/~ < 2.00E-02 Ni 

,weight of impuri ty in sample Ug): < '.9! < .99 
Ni Wei'lht of impuritv in blank ua < .03 < .01 

Minimum o=cted weiai : of im~uri!y in si'mple ~~ 00 00 
Maximum corrected weight of impurity In sample ~g .97 1 l2 .99 
Measured i' impuritv in sample ug/ml 2.91E+OO .40E+ OC Ca 

I weiaht of impurity in sample (ue : 141 14 .41 .. 54 
Ca Weight of impurity in blank (~g . < 5. 15 26. 9; 

Minimum correct ed weight of Impuritv in sample (Ug ' : 35 .99 44.4: 180.42 
Maxir um orrected weiaht of impurit y in sa mple ue : 14: 14 44.4 1 85 . ~ : 

Measured of Impuritv In sa"lQl~.iJ,J~/rnJh .LUE+QQ. _8 .86E~ AI 
I weight of impurity in sample ug : : 53 .84 4. 5: 58.35 

AI Weight of impuritv in blank ua : 10.8; 4.96 
Minim um corrected weiar Of impurity in sample .i~ O. O~ 42.97 

Maximum corrected weight of impurity in sample ~g : 42.9; .OC 4: ,97 
Measured of impurity in sample (ug,'ml : 4, DE-Ol < 2.00E-O Ti 

-"- ll.Jncorrected weiaht of impuritv in sa mple ua : OC < 22. 02 
Ti Weight of impurity in blank ~g : < l3 < 

Minimum corrected weight of impurity in sample (ua' : O.OC 19 .97 
Maximum corrected weight of Impurity In sample OC 22 l 2 
Measured tion of impurity in sam ple (ua/ml' : .24E+00 1.36E-02 V 

Ilcorrected weight of impurity in sample ~g): 60 14 .69 60. 83 
V Weight of impurity in blank (Ug' : < .26 0.28 

Minimum corrected weiaht Of Impurity in sample ua: .42 6C .30 
Maximum corrected weight of impurity in sample Ug): 60 14 60 .56 

Data checked aga inst RMAL1794 official data by fcm on 5/12/2009 

'f~ C. ~o~ 

Date 
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Data Report Form DRF-26B: Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0Pl-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: OB9 003 063 07B 015 
DRF filename: \ \mc-agr\AGR\Leach BurnLeach\LEU06-0Pl- Z DRF26Rl 01.xls 

Mean avera e wei ht uranium er article 3.95E-04 
Uncertainty in mean average weight uranium per particle (Q): 1.00E-06 

First Leach Second Leach Total 

Burn-leach solution BL09032104 BL09032304 
Number of compacts: 

fotal volume oj leach sol_utio,,- :ml): ~5 50.0 

R laboratorvanalvsis umbe .794-006 194-0: 
Measured uranium concentration ~g/ml 9.78E-02 lE-03 

Jncertaintv in uranium WQ/ml 9.IBE-03 1 01E-04 
Weiaht uraniun leached 4.74E-06 S.OSE-08 

i in weight uranium leached 4.19E-0 S.09E-09 4.79E-07 
Number of leached kernels 0.0 

", I.. 
Uncertainty in number of leached kernels: O. 

Measured ion of impuritv in sample ua/ml) 7.49E-02 < 4.00E-02 Fe 
weight of impurity in sample ~g; :.63 < 2.0e < 5.63 

Fe Weight of impuritv in blank uo < 2.06 < 2.0: 
Minimun orrected weie : of impuritv in saml )Ie ua .5: Q.OQ .5: 
Maximum corrected weigt : of impurity in saml )Ie ~g :.63 00 5.6: 
Measured i I 0: impurity in sample ug/ml .2BE-02 < 5.00E-0: Cr 

Uncorrected weiallt of impuritv in ,ami ,Ie 1.6: ~ ~. < .87 
Cr Weight of impurity in blank ~g < .26 < .25 

Minimum corrected weight of impuritv in sample Ug): .36 00 .36 
Maximum corrected weiaht of impurity in sample ua .6: 25 ).§: 
Measured i of impuritv in sample ualml < 5.00E-03 < 5.00E-03 Mn 

I weight of impurity in sample (~g < .24 < .25 < .49 
Mn Weight of impurity in blank ue < .26 < .25 

Minimum corrected weiaht of impuritv in ;ample uo : 00 00 .00 
~axirllum corrected'/ieight of impurity in sample u9 : .24 .25 1.49 
Measured of impurity in sample (ug/ml): < 4.06E-03 < 4.06E-03 Co 

I weiaht of impuritv in sample (ua' : < .20 < 0.20 < .41 
Co Weight of impurity in blank ug:: < .2: < .2: 

Min imum corrected weight of impurity in sample ug ': 0.00 o.oe 00 
Maximum corrected weiaht of impurity in sample (ua' : 0.20 JUC .40 
Measured of impurity in sample (ug/ml): < 2.00E-02 < 2.00E-02 Ni 

I weight of impurity in sample ug ': < 1.97 < 00 < 1.9: 
Ni Weiaht of impurity in blank (ua' : < .'3 < 

M[nimum corrected weight of impurity in sample ug:: 0.00 O.OC 00 
Maximum corrected weight of impurity in sample (uo' : 0.9: 1.0C .9: 
Measured of impurity in sample (ua/ml' 2.91E+00 .20E+00 Ca 

I weiaht of imJ2ur[ty in "ample ug:: 14: l4 60.0C 201.14 
Ca Weight of impurity in blank u9': < 5.15 26.9: 

Minimum corrected weiaht of impurity in sample (ua : .35.99 ill 169. )2 
Maximum~orrected weight of impurity in sample ug: 14: l4 :.0: ,74. i7 
Measured . of impurity in sample (ug/ml): 1.10E+00 6.76E-02 AI 

Jncorrected weiaht of impurity in sample (wa): 53.35 3.38 56 ,73 
AI ~htQf_imQurity in _blank jJg . .B: 4 .96 

Min imum corrected weight of impurity in sample ug) 42.48 4: .48 
Maximum corrected weight of impurity in sample (ua) 4: .48 O. 4 .48 
Measured , of impurity in sample jJgLr1ll): 3.§6E-01 < 2.00E-02 Ti 

weight of impuri ty in sample ug) 18.7: < 100 <19.7: 
Ti Weight of impurity in blank uo) < <.1 

Minimum corrected~ighJ.gLimp~rity insample jJg). l7.69 .7.69 
Maximum corrected we ight of impurity in sample ug) 18.7: .OC 19. 
Measured of impuritv in sample (wa/ml' : 16EOO 1.60E-02 X 

Jncorrected weiaht of impurity in sample ua] . 56. '.SC 5: 06 
V Weiaht of irnpurity.Jn blank ug ) < .21 .28 

Minimum corrected weight of impurity in sample ug) 56.0( .5: ~. i' 
Maximum corrected weiaht of impuritv in glmple (jJg) 56.21 .52 56.18 

Data checked against RMAL1794 officia l data by fcm on 5/12/2009 

Date 

ORNL/TM-2009/304
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Data Report Form DRF-26B : Measurement of SiC Burn-Leach Defects or I mpurities by Burn-Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
OJ:Cerator: Fred Montgome'Y 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Com pact ID numbers: Burn-Leach Blank 
DRF filename: \ \mc-ag r\AGR\LeachBurnLeach\LEU06-0P1-Z DRF26R1 01.xls 

Fe 

Cr 

Mn 


Co 


Ni 

Ca 

AI 


Ti 


Mean avera e wei ht uranium er article 
Uncertainty in mean average weight uranium per particle (g): 

Data checked against RMAL1794 official data by fcm on 5/12/ 2009 

7-30-0 1 
Date 

ORNL/TM-2009/304
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Data Report Form DRF-26A: Measurement of U Contamin;Uion or Impurit ies by Deconsolidation Leach 

Procedure: AG R-CHAR-DAM-2 6 Rev. 1 
Operator: Fred Montaomerv 

Com pact lot 10: LEU 06-0P1- Z 
Com pact lot descr ipt ion : AGR-2 UCO Variant Fuel from G73J-1 4-93074A 

Com act ID numbers: 129 03 2 083 035 0 18 
DRF fi lename : \ \ mc-ag r \AGR\LeachBu rn Leach\LE U06-0P1-Z DRF26R1 02.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncerta inty in mean average we ight uranium per particle (g): 1.00E-06 


First Leach Second Leach 

I solution : .0903260 1 .0903: 101 
Number of com pacts: 

r otal volume of leach solution (mi' : 146. 14: 
I:' 

Radiochemical laboratory analysis number: 1801-0 )9 1801-014 
Measured uranium tion ua/ml : .94 : +OC 18E-01 

Uncerta inty in uraniu m ~g/ml : jl4E-0: ~"O2 
Weiaht ura nium leac hed ;E-O: 4 . :4E-05 II

Uncertainty in weiahturan ium leac hed ;E-04 4 . :5E-06 16E-04 
Effective number of exposed ke rnel :.9 3 . 

Uncertainty in effective number of exposed kernels O. 

Measured In of impurity in sam ple (~g/ml ) : < 4.00E-02 < 4.00E-02 Fe 
weiaht of impurity in sample ua) < 5 .84 < 5.64 < .48 

Fe Weiaht_of impurity , blar uaJ < 6.'6 < 5.44 
Minimum corrected weight of impurity in sam ple ~g ; 00 00 

Maximum corrected weight of impurity in sample Ug; 5.84 5 .64 .48 

Measured i I of impurity in sam ple ua/ mll 9 .68E-03 .21E-02 Cr 
weight of impurity in sam ple ug: ..4: 3 . 

Cr Weiaht of impurity in blank ua ): < 0. 85 < 0 .68 
Minimum corrected weight of impurity in sa mple ~g): .5: .59 

Maximum corrected weight of impurity in sample Ug): ..4: 

Measured concentration of impurity in sa mple ua. ml < .. 00E-02 < 00E-02 Mn 
weight of impuri ty in sample ~g < .46 < .4: < .87 

Mn Weight of im pu rity in blank ug < .69 < .36 :-:",:: :m'- m::-: -·::·m.:::@ 
Minimum orrect ed weiaht of imPL . in sa mple ua 00 00 ',Q(: 

Maximum corrected we ight of impurity in sample ~g .46 .41 2 .8: 
Measured I I of impurity in sample (ua/ ml) : < 4.0 6E-03 < 4 .06E-03 Co 

: weicht of n pJrity In sample ua): < '.59 < .5: < l7 
Co Weight of impu rity in blank Ug) : < 1.69 < .55 

Minim um corrected weiaht of impurity in sample ua): 0.00 0.00 
Ma><ll1'll,1rn corrected weight of Lmj2lJnty in sample ~g): .59 .5: . l7 
Measu red I of impurity in sam ple (ug/ml) : < 2.00E-02 < 2. 00E-02 Ni 

Uncorrected weiaht of impurity in sample ua' : <.9: < .8: < 5.74 
Ni Weight of impurity in blank ~g:: < .38 < 2.'2 I. 

Min imum corrected weight of impurity in sam ple Ug: : 0.00 O.OC .00 
Maximum corrected weiah t of impurity in sam ple ua ': .9: .8: 5.74 
Measured of impurity in sample (ug/ml) : 1.05E+ 00 2.45E+00 Ca 

Jncorrected weight of impurity in sa mple ua': 153.30 345.45 498 .75 
Ca Weiahl of imourity in blank 54 16 < .60 

Minimum corrected weight of impu ri ty in sample Ug': 98. 54 3: .85 430.39 
Max im um corrected weiaht of impurity in sam ole (ua ' : 98.54 345.45 44:: .99 
Measu red ,n of impurity in sam ple (ug/m l): 4. 54E-01 7.86E-02 AI 

Jncorrected weiaht of impurity in sample (ua ' : 66. 28 08 .3: 
AI Weiahl of imouritvin blank. ~!L: " .38 2: .22 

Minimum corrected weight of impurity in sam ple ug:: 62.9C O.OC 6: .90 
Max imum corrected weight of im purity in sam ple (ua' : 66.28 66 . 18 
Measured of i",purity in sample ( ~g/ml): 5.57E-02 6.44E-02 Ti 


I weight of impurity in sam ple Ug): 8 .1. 9 .08 .2: 

T i Weiaht of impurity in blank (ua): < 3 .38 < 2. ' 2. 


Minimum corrected weight of impurity in sample Ug) 4.75 6.36 11 

Maximum corrected weiaht of impurity in sam ple (ua) 8. 9.08 17 .2 

Measured concent rat ion of imourity in sam ole ua/ml : 2.09E-01 6.47E-02 V 


weight of impurity in sam pl e ug 30. 5 : 9 . l 2 39.64 

V Weig ht of Impurity in blank ug < 0. 85 < 0. 68 


Minimum co rrected weiaht of impurity in samole ua 19 .6 : 8.44 38. 

Maxim um corrected weig ht of impurity in sam ple ug 30.5: 9.l2 39.64 


Checked against offi ci al resu lts of analyses for RMAL1807 by FCM on 5/ 01/209 

1 -30-o~ 
Date 

ORNL/TM-2009/304
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Data Report Form DRF-26A: Measurement of U Contam ination or I mpurit ies by Deconsolidation l each 

Procedure: AG R-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com act lot JD: lEU06-0P1-Z 
Compact lot description: AGR- 2 UCO Variant Fuel from G73J-14-93074A 

Compact JD numbe rs: 122 0 13 099 037 051 
DRF filename : \ \mc-agr\AGR\leachBurnleach\ l EU06-0P1 -Z DRF26 R1 02 .xls 

Mean avera e wei ht uranium er article 3 .95E-04 

Uncertainty in mean average weight uranium per particl e (g): 1.00E-06 


First leach Second l each 

-leach soluti on l09032602 L09033) 02 
Number of compacts: 

r otal volume of leach solution (ml : 148.0 14J.0 

Radiochemical laboratorv analysis number: 1807-0 18117-015 
Measured uranium concentration ug/ml) 4.68E+0 .57E-1 

Jncertainty in uranium ug/mll 4. 68E-01 1.57E-02 
Weight uran ium leached (g] 6 .93E-04 2 . 25E-05 

i in weight uranium leached (g) 6. 93E-05 2 . 25E-06 6.94E-05 
Effective number of exposed kernels .8 .8 

in effective number of exposed kernels. 0 .1
.•..•e. 

Measured concentration of impurity in sample ua/ml: < 4 .00E-0: < 4. 00E- 0: Fe 
~ht of impurity in sarTlple ua): < 5.9: < 5 . < .. 64 

Fe Weight of impurity in blank ug): < 6.76 < 5044 
Minimum corrected weiaht of impu rity in sam ple ua): 00 00 1.00 

Maximum corrected weight of impurity in sa mple ua): 5.92 5. .64 

Measured i I of impurity in sample (ug/m l: 2. 00E-02 7 .55E- 03 Cr 
I weight of in mity in sample (~g: : 2.l6 1.08 4.04 

Cr Weight of impurity in blank ug:: < . 35 < 1.68 
Minir um corrected weiaht of in ,urity in sample (ua' : 2. OAG .5: 

Maximum corrected weight of impurity in sample ua · . l 6 08 4. 04 

Measured of impurity in sample (ug/ml) : < 1.00E- 02 < 1.00E-02 Mn 
Uncorrected weiaht of iml ,urity in sample (ue : < 04 8 < ..43 < 2.9 

Mn Weight of impurity in blank (ug: : < .69 < .36 
Minimum corrected weiaht of impurity in sample ug:: 0 .00 O.OC 00 

Maximum corrected weight of impurity in sample ue : 04 8 A: .9: 
Measured of impurity in sample (ug/m l): < 4.06E-0 3 < 4.06E-03 Co 

ncorrectec wei a of impuri ty in sa mple (ua): < .60 < .58 
Co Weight of impurity in blank ug:' < .69 < .55 

Minimum corrected weight of impurity in sample ug): '.OC 0 .00 
, Maximum correctedweiaht of impurity in sample ua l '. 6C 0 .58 18 
Measured , of impurity in sam ple (ug/ml) < 2.00E-02 < 2.00E-02 Ni 

weiaht of impurity in sample ua) < 2. 96 < 2 .86 < 5.82 
Ni Weight of impurity in blank ~g: < 3.}8 < 2.72 

Minimum corrected weight of impurity in sa mple ug: .00 .OC 
Maxlmun orrected weiaht of impurity in sample ua: :.96 .86 5 .8: 

Measured I ,of impurity in sam ple (ug/ml] .32E+ 00 6. 90E-01 Ca 
weight of impurity in sample ug : 195 .36 98 .67 294. 

Ca Weiaht of impurity in blank ua: 54.7 6 < l3.6C 
Minimum corrected weight of impurity In sample ug: 140. 6C 85. )7 225.67 

Maximum corrected weight of impurity in sample ug: 140.6C 98.67 139. 
_M_easu red i ,of irTll"dillY in sample (ug/ml) 6 .57E- 01 5.24E-02 AI 

weight of impurity in sample ug: 9; .24 .49 104 . 
AI Weight of impurity in blank ua: < 3.38 21 . • .".y.",. " . 

Min imum corrected weiaht of impurity in sample ua: 9: .86 00 93.86 
Maximum corrected weight of impurity in sample ug: 9; .24 00 97.24 
Measu red concentration • impurity in sample (ua. ml 1.46E-01 7 .89E-0: Ti 

Un, orrected wei, ht of 'mpurity in sam l ,Ie jJg .6: .28 32 .89 
Ti Weight of impurity in blank ug < .38 < 2 .7: 

Minimum corrected weight of im purity in sample ug 18 . 13 8 .56 
Maximum orrected weiaht of impuritv in saml ,Ie ua 2: .6: 28 32.89 
Measured i I of impurity in sample (ug/ml) 2. 89E-01 4.54E-02 V 

weight of impurity in sample ug) : 4: 6049 49.26 
v Weiaht of nouri l . -"'- blank ~g): < '. 85 < 1.68 --. 1 ··:','1' 

Minimum corrected weight of impurity in sample ug): 4 1.9: 5.8 4, .74 
Maximum corrected weiaht of im ourity in sample (ug): 6049 49 .26 

Checked against official results of analyses for RMAL1807 by FCM on 5/01/209 
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Data Report Form DRF-26A : Measurement of U Contamination or I mpurit ies by Deconsolldation Leach 

Procedure: AG R-CHA R- DAM- 26 Rev. 1 
Operator: Fred Montgomerv 

Compact lot ID : LEU06-0P1-Z 
Com pact lot descript ion : AGR-2 UCO Variant Fuel from G73J- 14-93074A 

Com pact ID numbers: 070 126 057 069 098 
DRF fil ename : \\mc-agr\ AGR\ LeachBurnLeach \LEU06-0P1 -Z DRF26R1 02 .x ls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach 

i i -Ip,rh solution ID: L09032603_ L0903 3103 
Number of compacts: 

otaLvolume_9~~~Qlution (ml' : 146. 14: 
be; , 

Radiochemical laboratory analysi s number: l 807-01 l80 7-0 l6 
Measure(:Juran ium ualml' : .37E-02 .56E-03 

in urani Jm ug/ml' : l 7E-0: .56E-04 
Weiaht uranium leached (a ' : .00E-06 .20E-07 II

. in weight uranium leached (g: : 2 00E-0; 2.20E-08 2. LE-07 
Effective numbe r of exposed kernel . '.0 

Unce rtainty in....,ffectiv.,,- number of~sed kernel 

,""e: 
Measured In of impurity in sa mple (ug/ml : < 4.00E-02 < 4.00E-02 Fe 

weiaht of impurity in sample ua < 5.84 < 5.64 < .48 
Fe Weight of impurity in blank ug < 6. 76 < 5.44 •• **:' 

Minimum corrected weight of impuri ty in sample Ug: 00 '.OC 
Ma xi mun orrected weia ht of impurity , sample ua: 5.84 5.64 .48 
Measured i , of impurity in sample (ug/ml) 1.21E-02 1.06E-02 Cr 

weight of Impuritv in sample Ug: . '7 .49 3.26 

." 0. 8~ "'H:"I'''"" 'Cr Weight of Impurity in blank ug) : _< c.§..8 
Minimum corrected weight of impurity in sample Ug) : .92 .8 , .74 
Maximum corrected welaht of impurit y in sample ua): ' 7 .49 .26 
Measured concentration of impurity in sample (ug/m l) < 1.00E-02 < 1.00 E-02 Mn 

weight of impurity in sam ple Ug) : < .46 < .41 < .87 
Mn Weicht of npe tv ir blank ua ) : < .69 < .36 

Min imum corrected weight of impurity in sample ug): 00 00 
Maximum corrected weight of impurity in sample Ug ): .46 1.41 :.87 
Measured i I of impurity in sample ua/ ml): < 4 .06E-03 < 4.06E-03 Co 

I weight of impurity in sample ug): < '. 59 < .5: < L7 
Co Weiaht of impurity in blank ua) : < '. 69 < .55 

Minimum corrected weight of impurity in sa mple ug) : 00 00 .00 
Maximum corrected weight of impurity in sample Ug:: 0.59 0 .5; .17 
Measured tion of impurity in sample (ua'ml < 2.00E-0: < 2.00E -02 Ni 

I weight of impurity in sample ug : < 2. 92 < .82 < 5.74 
Ni Weight of impurity in blank ug : < .38 < '2 $ , :-. ,'. 

Minimu m corrected weiaht of Impuritv in sa mple .00 OC 00 
Maximum corrected weight of impurity in sample ug : 2.92 2.82 5.74 
Measured tio n of impurity in sample (ua'ml : . l 2E+00 3.53E+00 Ca 

Jncorrected weight of impurity in sample ug : 338 .72 497 . 836.45 
Ca Weight of impurity in blank ug : 54 . 76 < : 1.60 

Minimum corrected weiaht of in purity in sa mple 283 .96 484 768. 09 
Maximum corrected weight of impurity in sample ug : 283 .96 497 . 781.69 
Measured of impurity in sample (ua/ml): 5.04E-01 5.85E-02 

I wei aht of impu rity in sample ua' : '3 .58 8. 25 .83 
AI Weig ht of impuri ty in blank ug:: < .38 2: .2: I ''':t,;'''' 

Minimum corrected weight of impurity in sample ua': 70 .2C 0 .00 .20 
Maxi mum corrected weiaht of impurity in sample (ug : : 73 .58 O.OC .58 
Measu red of impurit y in sample (ug/ml : 9.52E-02 9.4 1E-02 Ti 

Jncorrected weiaht of impurity in sample ua : 2; L7 
Ti Weight of il11DLJrity in blank ug : < 3. l 8 < 2.72 ,, ''':RtF''':'!: 

Minimum corrected weight of impurity in sample ug .55 21 
Max imum corrected weiaht of impu rity in sample ua , 2; 2: L7 
Measured on of impurity in sample (ug/m l) : 2. 53E -01 5.63E-02 V 

weight of impurity in sample (Ug): 36.94 '.94 44 .88 
V Weiaht of impu rity in blank ua) < .85 < .68 

Minime ,corrected weiaht of impurit'Lin sample ugl 36.0 9 7 .26 43.35 
Max imum corrected weight of impurity in sam ple (ua) 36 .94 '. 94 _44.88 

Checked against offiCial resul t s of analyses for RMAL1 807 by FCM on 5/ 01/209 

7-30- 0~ 
Date 
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pata ReQQ!1lorm DRF-26A: Measurement of U Contamination or I mpurities by Deconsolidation Leach 

Procedure: AGR-CHAR- DAM -26 Rev. 1 
Operator: Fred Montgomery 

Com act lot lD : LEU06-0P1-Z 
Compact lot descri ption : AGR-2 UCO Variant Fuel f rom G73J-14-93074A 

Compact lD numbers : 059 0 14 062 07 3 040 
DRF fi lename : \ \mc-agr\AGR\ LeachBurn Leach\ LEU06-0P1 -Z DRF26R1 02.xls 

Mean avera e wei ht uran ium er article 3.95E-04 

Uncertai nty in mean average weight uranium per particle (g) : 1.00E-06 


First Leach I second-"eaCh.~ 
I I I solution L09032604 L09033104 

Number of compacts: 5 
rota l volume of leach solution (mi. : 148.' 142.0 

. . ' ' . ." 

Radiochem ical laboratory analYsis umber: 1807-01 1807-0 
Measured uranium tlon ~g/ml : 2A8E+OC .36EcO 

in uran l Jm ~g/m l : ~ A8E-0 1 .36E-02 
~ht uran ium leached 3.67E-04 .93E-05 ;e:Q4 

, in weight uranium leac hed : 3. 67E- 05 .93E-06 3.68E-05 
Effective number of exposed kernels 1.9 1. 

Uncertalrty In effective number of exposeC: <ernels 

Measured , of Impurity In sam ple ~g/ml) < 4 .00E-02 < 4 .00E-02 
welaht of Impurity In samille ual < 5.9; < 5.68 < .6C 

Fe Weight of Impurity in blank ~g: < 6 .76 < 5.44 
Minimum corrected welaht of Impuri ty In sample Ug: .00 00 '.OC 

Maxlmun orrected welaht of Impurit y I sam ple ua: 5.9; 5.68 .6C 
Measured I I of Impurity In sample (~g, 'm l) 1.03E-02 9A8E-03 Cr 

welaht of Impe Ity In sar lie ual: .52 35 .8 
Cr Weight of Impuri ty In blank ~g) : < .85 < 1. 68 

Min imum corrected weight of Impurity In sample uo) : .68 .6' .35 
Maxi mum orrected welaht of Impurity In sample ua: .5; 35 2.8, 
Measu red concent rat ion of Impurity In sample (~g/m l) < 1.00E-02 < 1.00E-02 Mn 

welaht of Impurity In sample ual: < 04 8 < 042 < :.90 
Mn Weight of Impurity In blank ~g ) : < .69 < .36 

Minimum corrected weight of Impurity In sample Ug): 00 00 I.OC 
Maximum corrected welaht of Impurity In sarrple ual : 04 8 A: 2.90 
Measured I I of Impurity In sample (ug/ml): < 4. 06E-03 < 4.06E-03 Co 

I weight of Impurity In sample Ug): < 1. 6C < .58 < 1.l8 
Co Welaht of impurltv In blank ual: < 1.69 < .55 

Minimum cprrected weight of Impurity In sam pl e ug) : 00 0 .00 .00 
Maximum corrected welaht of Impu rit y In sample ua': 0.60 .58 18 
Measured of Impurity In sample (~g/m l ) : < 2.00E-02 < 2. 00E-02 Ni 

I weight of impurity In sample (Ug' : < :.96 < .84 < 5.81 
Ni Weight Of Impu ri ty In blank Ug ' : .38 < 

, Mi nimum corr~elght of Impurity In sample ~g:: 0.00 O.OC 00 
Maximum corrected weight of Impurit y In sam ple Ug ' : 2 .96 2.84 5.80 
Measured tlon of Impurity In sample (ugim l' : 8.98E-0 1 8.34E-01 Ca 

Jncorrected weight of Impurity In sample ug) : 32 .90 18043 251 !3 
Ca Weight of Impurity In blank ug : 54.76 <: .60 

Minimum :orrected weiae of Impu rltv In sampleJ.lJl; : 78.l 5 04 .83 182.98 
Maxi mum corrected weight of Impurity In sample (ug : 78. 15 18043 196.58 
Measured of Impurity In sample (ugiml): 4.65E-0 1 5A5E-02 ~I-


Jncorrected weight of Im~LJIj!y In sampl e ua : 68.82 7 .74 . ;6 

AI Weight of Impurity In blank ~g: < .38 .22 I~' 


Minimum corrected weight of Impurity in sample (Ug' : 65 04 4 

Max imum carrected~~ight of impurity in sample ~ g: : 68.8 2 6E 

Measured of impurity in sample (ug,'m l : 7.54E-02 7.45E-0 2 T i 


wei ght of impurity in sample ua . 16 .58 2 : .74 

T i ~ht of impurity In-"Iank ~g < 3. 38 < 2 .72 


Minimum corrected wei ght of impurity in sample u9 .78 .86 15.64 

Maxi mum corrected weight of impurity in sample Ug 16 .58 2: .74 

Measured Jrl " fimpuri ty in sample ( ~g/ml ) : 2.55E-01 6.03E-03 V 


weigh t of im pu ri ty In sa mple ual 3, .74 .86 38.60 

V Weight of impurity in blar ual < .85 < 0.68 


Mjrl imum correcj:eQ..weight of Impuri ty In sam pl e ug l 36 .9C .18 P. 

Maximum corrected weight of impu rity in sample (ugl 0 .86 38.60 


Checked against official resul ts of analyses for RMAL18 07 by FCM on 5/01/209 

Date 
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Data Report Form DRF-26A: Measu rement of U Conta mination or Impurities by Deconsolidation Leach 

Proced ure: AG R-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot !D: LEU06-0P1-Z 
Compact lot descript ion: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact!D numbers: Deconsolidation Leach Blank 
DRF filena me: \ \mc-ag r\AGR\ LeachBurnLeach\ LEU06-0P1-Z DRF26R1 02.xls 

Fe 


Cr 


Mn 


Co 


Ni 

Ca 

AI 

Ti 

Mean avera e wei ht uranium er art icle 
Uncertainty in mean average weight uranium per pa rt icle (g) : 

Comments 

Checked against official resul ts of analyses for RMAL1807 by FCM on 5/01/209 

Date 

ORNL/TM-2009/304
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Data ReQort Form DRF-2 6B: Measurement of SiC Burn- Leach Defects or I mpurit ies by Burn-Leach 

Procedure : AGR- CHAR-DAM -26 Rev. 1 
Operator: Fred Montgom~ 

Compact lot ID: LEU06-0 P1-Z 
Com pact lot descri ption: AGR-2 UCO Variant Fuel from G73J- 14-93074A 

Compact ID numbers: 129 032 083 035 018 
DRF filename: \\mc-agr\AGR\ LeachBurn Leach \ LEU06-0P1-Z DRF26R1 02.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mea n average weight uranium per particle (g): LOOE-06 


First Leach Second Leach Total I 
Burn-leach solution D: B090407C 5 ill

Number of compacts: 
Total volume of leach so lution (m l): 5: 5: 

~~~::::~::~~R~adii~o l l a' a ll~ ~ 1~81~-~)7::~~~LB~I:3;1:2~L~::ch~emi~"ca;11~~bor~ato~~a~nYSiiS~n Lu~mbe~r:~~ :32 (O C - C 2 
Measured Jranium i uq/ ml) : .62E-01 8.40E-04 

Uncertainty in dr_ani Jm i ug/ml): .62E-02 a .40E~1I5 
Weight uranium leached (g) : 8.42E-06 4.17E-08 

Uncertainty in wei qht Jran ium leached (q) : S.49E-0; 4.40E-09 S.49E-07 
Num ber of leached ke r~ 

Uncertaint y in number of leached kernels: 1.0 

Measured of im purity In sample (uo/m l' : 7.18E- 02 < 4. 00E-02 Fe 

I weight of impurity in sa mpl e ug: : 3. < 2.0S < 5. 


Fe Weight of impurity in blank Ug ' : < < 2. 04 

Minimu m correctec we iq~ of impuri ty in sample .6: 

Maximum corrected we ight of impUrity in sample ug : 3. 2.0S 5. 

Measured concentrat ion of im purity in sample (uq/m l) : 1 L5E-02 < 5.00E-( Cr 


, we ight of impurity in sample ug) '. 6C < 0.26 < 1.86 
Cr Weight of impurity in blank ug) < .26 < 0.26 \;\;,\;,,:8:&, 

Minimum corrected weiqht of impurity in sample Uq ) 0.34 1.00 0. 34 
Max imum correctec weigh! of im purity in sa mple ug) '.6C .26 0.S6 
Measured of impurity in sample (uq/ml ) : 2.35E-01 < LOOE-02 Mn 

weiqht of im puri ty in sample uo l < Q.g < L2.74 
Mn Weight of impurity in blank ug) ' < .5: < 0. 51 " Minimum corrected weight of impurity in sample uql .70 .00 

Maximum.J;CJrrected weightof impurity in sample ugJ L2. 22 .52 12.14 
Measured i I of impuri ty in sample (ug/ m l < 4.06E-0 3 < 4.06E-03 Co 

Uncorrect ed weioht of impurity in sample uo < < < 1.4: 
Co Weight of impurity in blank ug < O. < 0.2: 

Minimum corrected weight of impuri ty in sample uq 00 '.OC 
Max im um orrected weioht of irT1QLJrit\' I sa n '1,El" lJ9 0.2: 1.42 
Measu red concentratio n of impurity in sample (ug/ml ) < 2. 00E-02 < 2.00E-02 Ni 

weioht of impurity in sa mpl e uo; < .04 < 04 < 2.0lL 
Ni Weioht of impu rity in blank uo): < 05 < .02 '.li li:: 

Minimum corrected weight of impuri ty in sampl e ug): .00 00 I.OC 
Maximum corrected weiqht of impurity in sa mple uol: .04 04 2.08 
Measured concentrat ion of impurity in sa mple (ug/ ml) 2. 04E+00 < LOOE-01 Ca 

weiq ht of impurity in sample uql: 106.0S < 5.20 < .18 
Ca Weioht of npurity in_ blank uo): -" 5. 25 < 5. 

Minimum corrected weight of impurity in sample Ug) : 10C .S3 00 100.S: 
Maximum correct ed weiqht of impurity in sa mple uo): 106.0S 5.20 .. 2S 
Measured congntra t ion of impurity in sample (ug/m l) L33E+00 2.78E-02 AI 

weight of Impurity in sample Ug ): 69.1 6 1.45 1.6: 
AI Weioht of Impurity in blank uo) : 4.50 < 

Minimum orrected weigb,of impuri ty in sample ug): 64.6 6 0.4 : 65 .09 
Maxi mum corrected weig ht of impurity in sample Ug): 64.66 1.45 66. 
Measured concentrat ion of im purity in sample uo/mll: 5~~E-01 < 2.00E -02 T i 

I weight of impurity in sample ug): 2S .65 < .04 <29.69 
Ti Weight of impu rity in blank Ug ) : < .05 . )2 

Minimum correct ed weioht of impurity in sa mple (Uq : .61 o.oe 2: .60 
Maxin um orrected weiqht of,impurity in .sample ug ) : 28.65 .04 29 .69 
Measured of impuri ty in sample (ug/m l): L15E+00 < 5.00E-03 V 

I weiqht of impuri ty in sample (uo' : 59 .81 < .26 <60.06 
V Weioht of im PjJ ri ty in blank (uo ' : _< .26 < .26 

Minimum corrected weight of impurity in sample ug: : 59.54 o.oe 59.54 
Maximum corrected weiqht of impurity in sample Uq ' : 59 .80 0.26 6C 06 

Checked by FCM on 7/29/2009 against t he official resu ltls of analyses for RMAL1 832 

Date 

ORNL/TM-2009/304
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Data Reoort Form DRF-26B: Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure : AG R- CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID : LEU06-0P1-Z 
COn:lPact lot descriotion : AG R-2 UCO Variant Fuel f rom G73J-14-93074A 

Com pact ID numbers: 122 01 3 099 037 051 
DRF fil ename: \\mc-agr\AGR \LeachBurnLeach\LEU06-0P1-Z DRF26R1 02.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Unce rtainty in mean average we ight uranium per particle (g): l.00E-06 


First Leach Second Leach 

Burn-leach solution B09040 )2 B09040902 
Number of compacts : 5 

Total volume of leach solution (mil 49.0 5; .0 
.WHW··WW",", 

laboratory analysis number: 1832-1 '08 1832-0 .3 ,.
Measured uranium concentra t ion ua/mll l.18E-01 8 .20E-04 

Jncertainty in uranium ug/mll 18E-02 8.20E-05 
Weight urani Jm leached (q): 5. ' 8E-06 4.26E-08 5.82E-06 

i in weiaht urani Jm leachec (al 5.83E-1 4.30E-09 5.83E-0; 
Number of leached kernels _0. 0.0 

Uncertainty in number of leached kernels '.0 

Measured concentration of impurity in sample (ug/mll 6 .74E-02 < 4.00E-02 Fe 

weight of impurity in sample Ug: .30 < 2.08 < 5.38 


Fe Weiaht of imourity in blank ua): < 2.11 < .. 04 

Minimum corrected weight of impurity in sample ugl: .20 00 .20 

Maximum corrected weiaht of Imourity in sample ua): .30 2.08 5.38 


Measured concentration of Impurity in sample (ug/mll : l.23E-02 < 5. 00E-03 Cr 

I weiqht of impurity in sample Uq): .60 < .26 < .86 


Cr Weiaht of Imourlty in blank ual: < 26 .26 

Minimum corrected weight of impurity in sample ug): .34 00 .34 


Max imum corrected weiaht of Impurity In sample ua): .60 0. 26 .86 

Measured i I of impurity in sample (~g/ml): < 1. 00E,0.2 < l.OQE-02 Mn 


I weight of impuri ty In sample Ug) : < '.49 < .52 < 01 

Mn Weiaht of imourity in blank ual: < 0.53 < .5 : 


Minimum corrected weight of impuri ty in sample ug): 0.00 o.oa 00 

Maximum corrected we lqht of im purity In sample Ug:: .49 0. 5; 

Measured concentrat ion of imourity in samole (ua/mll: < 4.06E-03 < 4 .06E -03 
 ~ 

I weight of impurity in sample ~g:: < .20 < .2: < O.4 J 
Co Weight of impurity in blank Ug : : < .2: < .23 I ::<'ns"" , 

Minimum corrected weiaht of imou rity in samole ua ' : O. OC O.OC 0.00 
Maximum corrected weight of Impurity in sa mple ~g:. .2C .2: 0.41 
Measured of imourity in samole (ua/mll : < 2. 00E-02 < 2.00E-02 Ni 

ncorrectec weiahl of imourity in sa m ole ua l < .98 < 04 < 2.02. 
Ni Weight of Impurity in blank ug < )5 < 02 

Minimum corrected welqht of Impurity in sample (Ug .OC I. OC 0.00 
MaXlm lJm correcte(j weiaht of impurit'Lln samole (~g ) _0.98 .04 2.02 
Measu red of Impurity In sample (ug/mll: 2.86E+00 < l.00E-0 1 Ca 

Jncorrected weiaht of imourity in samole (ua) 140.14 < 5.20 < 145.34 
Ca Weight of impurity in blank ~g < 5.25 < 5. 

Minimum corrected weight of Impurity In sample (Ug) 134 .89 I.OC 134.89 
Max imum corrected welaht of Imourity In samole (~g l: 140 14 5.20 145.34 
Measured of Impurity In sample (ug/ml): l.33E+00 3.26E-02 AI 

Jncorrected weiaht of Imourl ty In sam ole (ua) 65.. 7 66 .87. 
AI Welaht of imouritv in blank ]JgJ 4.5C < )2 

Minimum corrected weight of impu rity in sample ug) 60 .6; '.68 6: .35 
Maximum corrected weiaht of imourlty In sam ole (ua) 60.67 .70 6: .3; 
t1.e,lSured , of impurity in sample (~g/ml) 4.14E- 01 < 2. 00E-02 Ti 

weight of Impurity in sampl e Ug) 20.29 < .04 < .3: 
Ti Welaht of imourity ,blar ual < 05 < 

Mjn imumcorrected..weight ofiQ111urlty in sample ~g) 19 .24 .00 19 .24 
Max imum corrected weight of impurity in sample Ug) .29 .04 .3: 
Measured concentration of imourity in samole ua/mll l.22E+00 5.3 7E-03 V 

Uncorrected weight of impurity in sample ~g) 59.78 .28 60 .06 
V Weight of impurity In blank Ug : < 0.26 < 0.26 .·TTrw 

Minimum corrected weiaht Of Imourity , san ole ual 59.52 Q2. 59.54 
Maxim um corrected weight of impurity in sample Ug: 59.78 .28 60.06 

Checked by FCM on 7/29/2009 against the official resultls of analyses for RMAL1832 

Date 

ORNL/TM-2009/304
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Data Report Form DRF- 26B: Me,asurement of SiC Burn-Leach Defects or Im ~uriti es by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Ooerator: Fred Montaomerv 

Compact lot 10: LEU06-0P1-Z 
Comoact lot descriotion: AGR- 2 UCO Va riant Fuel from G73J-14-93074A 

Compact 10 numbers: 070 126 057 069 098 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach \LEU06-0P1- Z DRF26R1 02.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach Total 

Burn-leach solution B09040 II
Number of omo, ts: 

~==============~~~ro~tall~VO~la'Jbm~Oer'aO~tofrvle~aa~Cnha'SI~vOsliUUs~tino~,un~ml:~::E:~1~8 _ ~==~==~~;~~E'0_~~~;::l :~0~~E~ 50 )) 5 
Measured uranium concentrat ion ~g/ml) V_ ' ,. ' ,~ 

Jncertainty uranium concentration uo/mll 
Weight urani Jm leached (g) 3. 9E- lE- )8 :.62E-06 

Uncertainty in weiaht urani Jm leached (a) 3. 62E-1)7 3.51E-09 :.62E- 0; 
N Jm ber of leachec <ernels 

Jncertainty in number of leached kernels: .0 

Measured i I of imp.urity in sample (j.Jgjml) 6 .33E-0 2 < 4. 00E-02 fr 

weight of impurity in sample ug): .20 < 2. 0: < 5.22 


Fe Weiaht of imourity in blank ua): < 2. < .04 

MjrliInum =ected w~impurity in ~rnple jJg): ·to 00 .10 

Maximum corrected we ight of impurity in sample ug): .20 02 5.22 
Measured concentration of imourlty in sam ole ua/mll: .34E-02 < 5.00E -03 :r 

, weigh t of impurity in sample ~g): .68 < .25 < 
Cr Weight of impurity in blank Ug): < .26 < .26 


Min imum corrected weiaht of imourity in samole ual: 0.4 0. 00 

Maximum corrected weight of impurity in sample ug): .68 25 

Measured concentration of impurity in samole (ua/ml) < 1.00E-02 < 1 00E-02 Mn 


, weic ht of im o Jril . ir sam ole uol: < .5: < " ~ < 

Mn Weight of impurity in blank ug): < .53 < .5: 


Minimum corrected weight of impurity in sample Ug): 00 0.00 00 

Maximum orrected weiaht of nOL ty in samole ug .5 0.51 

Measured )f impurity in sample (Ug, m l): < 4.06E-03 < 4 .06E-03 Co 


I weiaht of imourity in samole ual: < 0.2: < 

Co Weight of impurity in blank ug): < .2: < .23 


Minimum corrected weight of impurity in sample ua': 0.00 0.00 0.00 

Maximum corrected weiaht oUmpurity in samQle uQ : 0 .2 0 .21 .4 

Measured of impurity in sam ple (ug/ml): < 2.00E-02 < 2.00E-02 Ni 


I weiaht of impurity in sample ua': < < < 

Ni Weiaht of imourity in blank ua: < .05 < )2 


Minimum corrected weight of impurity in sample ug:: 0.00 O.OC 00 

Maximum corrected weiaht of impurity in samole (ua' : .01 .01 J)2 

Measured of impurity in sample (ug/ml): 2.12E+00 < 1.00E-01 Ca 


Jncorrected weight of impurity in sample ua': )7.06 < 5.05 < 12.1 

Ca Weiaht of imourity in blank < 5 . 15 . < 5.10 
 I'..- " '- ~::-'" 

Minimum corrected~ht of im..illJl:i!Yjn sample ug:' .81 '.OC 101.8: 
Maximum corrected weight of impurity in sample ug': 11)7.06 5. 05 11. 
Measured of imourity in samole (jJgjmll: ....L36E + 00 3.10E- 02 AI 


Jncorrected weight of impurity in sample ug): 68 .68 .5: 7C.2 5 

AI Weiaht of impurity in blank ua' 4 .5C < 
 ''- ~I 

Min im um correctec weiar of imourity in sample ug: 64.1 8 . 55 64 . 

Maximum corrected weight of impurity in sam ple ~g' 64.18 .5: 65.75 

Measured of imourity in samole uo/ml': _4.79E-Ol 2 .06E-02 Ti 


Jncorrected weight of impurity in sample ug) 24.19 .04 

Ti Weight of impurity in blank ua) < )5 < 


Minimum corrected weiaht of im ourity in ,mole ual 14 . )2 23. L6 

Max imum corrected weight of impurity in sa mple ug) 24.1 9 . 04 25 . 

Measu red of imourity in sample (ua/ml): 7E+00 5.99E-03 V 


weiahl of imourity in sarnple ug) 59 .09 .3C 59 .39 

v . Wei ght of impurity in blank ( ~g) < 16 < 0.26 

Minimum corrected weight of impurity in sample ua) 58. 82 .05 58.8: 
Maximum corrected weloht of imourity in sample (@] 59.09 .30 59.39 

Checked by FCM on 7/29/2009 against the official resultls of analyses for RMAL1832 

Date 

ORNL/TM-2009/304
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers : 059 014 062 073 040 
DRF filename: \\mc-agr\AGR\LeachBurn Leach \ LE U06-0P1 -Z DRF26R1 02 .xls 

Mean avera e wei ht ura nium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g) : 1.00E-06 


First Leach Second Leach Total I 
. Burn- leach solution 10: B09040704 B09040904 

NJmber of compacts: 
Total vol Jme Ofmsolutlon (ml): 49. 51. 

·.WiWW~i·" . • i£'.·;" 
Radiochem ical ,boratory analysis number : 1832-010 1832-015 
Measured uran lum I ua/m l .03E-C 8.60E-04 

Uncertai nty In uran um I Ug/ml .03E-02 8.60E-05 
Welaht uranium leached (g 5.05E-06 4 .39E-08 

Jncertainty ,weioht uranium leached 5.09E-0; 4.42E-09 5. )9E-0 
Number of leached kernel O. '.0 •

, in number of leached kernels : 0, 

Measured of impurity in sample (Ug/m l): 8.46E-02 ..<4.00E-02 Fe 

I weight of impurity in sample (Ug): 4. l5 < ,04 < 6.19 


Fe Weloht of Impurity In blank uo ': < .10 < 04 

Minimum corrected weight of impuri ty in sample (ug: : 2.05 O,OC )5 


Max imum corrected weight of Impurity In sample Ug': 4. 15 2,04 6.19 

Measured of Impurity In sample (ug/ml): 1.24E-02 < 5.00E-03 Cr 


Jncorrected weight of impu rity in sample Ug): 0.61 < .26 < 0.86 

Cr Weight of Impurity in blank (uo ' : < .26 < ,26 


J1Imi11um cor@.cted weight of i",purity in sample Ug: . 0.35 35 

Maximum corrected weight of impurity in sample (Ug' : 0.61 .26 0.86 

Measu red ofil'!'Purikln sample (ug/Jlill: .< l.QQ.f:Q2 <_,,00E-02 Mn 

Jncorrected weight of impurity in sample Ug. < .49 < .5 < .OC 
M n Weight of impurity in blank (uo' < .53 < 0.5: 

Mi nimum correctec welohl of impurity In sample uo ~OC '. OC 0.00 
Maximum corrected weight of impurity in sample Ug .49 .51 00 
Measured concentration of impurity In sample uo/m l . < 4.06E-03 < 4.06E-03 Co 

Jncorrected weight of impu rity in sample ug < ,20 < < 1.4 1 
Co Weight of impurity in blank Ug < < O. 

Minimum corrected weioht ofJrllpuri\Y.ln samole Cug 0.0.c: OC 
Maximum corrected weight of Impurity In sample Ug .2C .2: 0.41 
Measured concent ration of im ourity in samole uo:ml < 2,00E-02 <2 .~ NI 

weight of Impurity in sa mple ugl < .98 < 02 < 2.0C 
NI Weight of Impuri ty in blank Ug) < 105 < 

Mini mum corrected weight of Impurity In sample uo) '.OC 
_l'1 aximum corrected weight of impurity in sample ug l 1.98 , )2 2.0C 
Measured i I of impurity in sample (ug/ml) 1.79E+00 < .. 00E-01 :a 

Uncorrected weloht of Imp'dillY i~ ug; 87.7 : < 5, < ' 
Ca Weight of Impurity In blank Ug ; < 5.25 < 5. 

Minimum correct ed weight of impurity in sample uo: 8;'. 46 
Maximum corrected weioht of Impurity in sam ole uo: 8 7.7: 510 
Measured I I of impurity in sample (ug/ml) 1. 36 E+00 3,11E-02 AI 

weight of impurity in sample Ug: 66 .64 .59 68.2: 
AI Weia ht of irr1puri\'iJrl...Qiank ug; 4.5C < .02 fi. f •••' "d•• ," 

Minimum corrected weight of Impurity In sample Ug: 6; .1 4 .57 6: .71 
Maximum corrected weight of impurity in sample ua : 62 .14 .5_9_ 63.73 
Measured =centration of impurity in sample (Ug/ml) 5.49E-O l < 2,00E -02 Ti 

weight of impu rity in sample Ug: 26 .90 < .0; < ,9: 
Ti Weight of Impurity in blank Ug < 05 ...< .02 

Min imum orrected weiaht of impuritv in s_ample Ug: 25 .85 00 25 .85 
Maximum corrected weight of impurity in sample Ug): 26 .90 )2 .9; 
Measured concentratio n of impurity in sample ua.'ml ,25E+00 6.55E-03 V 

Uncorrected weioht of impurity in sample ug 61.25 33 6 .58 
V Weight of impurity in blank Ug < 0.26 < .26 

Minimum corrected weiaht of impurity in sample Ua 6C,99 .0,08 61. 
Maximumcorrected weight of impurity In sample Ug 61 25 6 ,58 

Checked by FCM on 7/29/2009 against the offiCial resultls of analyses for RMALl832 

Date 

ORNL/TM-2009/304
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Data Report Form DRF-26B: Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Opera tor: Fred Montqomery 

Compact lot ID : LEU06-0Pl -Z 
Compact lot description: AGR-2 UCO Va riant Fuel from G73J- 14-93074A 

Com pact ID numbers : Burn-Leach Blan k 
DRF filename: \ \mc-agr\AG R \ Leach Bu rnLeach\ LEU06-0P l-Z DRF26Rl 02.xls 

i ii 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

V 

Comments 

Checked by FCM on 7/ 29/2009 against the official resultls of analyses for RMAL1832 

Date 

ORNL/TM-2009/304
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Data Report Form DRF-27: Counting of Particles with a Defective OPyC Layer from Deconsolidated Compacts by Visual Inspection 

Procedure: AGR-CHAR-DAM-27 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0Pl-Z 
Compact lot description: AGR-2 UCO Variant fuel from G73J-14-93074A 

Compact ID number: 115 
DRF filename: \ \mc-agr\AGR\DefectiveOPyC\LEU06-0Pl-Z DRF27RO.xls 

Number of particles with cracked OPyC: 0 

Number of particles with partially missing OPyC: 0 


Number of particles with completely missinq OPyC: 0 

Total number of particles with defective OPyC: 0 


Comments on unusual visual characteristics of OPyC 

Found 11 smaller diameter particles. 

1 particle had a smooth glossy surface. 

1 particle had a small crater in the surface that did not extend into the coating. 


Date 

ORNL/TM-2009/304
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Procedure: AGR-CHAR-DAM-28 Rev . 2 
Operator: John Hunn/lvan Dunbar/Paul Menchhofer 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: 047108027074120058024131111 023 016 005 094 031001089003063078015 
DRF filename: \ \mc-agr\AGR\DefectiveIPyC\LEU06-0P1-Z DRF28R2.xls 

Number of compacts from which particles were recovered: 120 

54.945 
63724 
8.62E-04 

Number of particles with excessive U dispersion: 10 

Comments 

12- ~~ 09 
uf Qperator Date 
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For Information Only 
 
The information in the remainder of this section is from additional characterization that was not 
required by the fuel product specification. 
 
Re-analysis of leach solutions from the second set of 20 compacts 
 
As mentioned above, the leach solutions from the second set of 20 compacts were re-analyzed 
due to an erroneously high calcium value in the first analysis. The inspection report forms and 
data sheets for the second analysis follow. 
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Inspection Report Form IRF-12B: Summary of Impurites Outside SiC - Maximum Corrected Values 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operat or: Fred Montgomery 

Compact lot ID: LEU06-0Pl-Z 
Compact Lot descript ion: AGR-2 UCO Variant Fuel, from G73J-14-93074A 

129, 032, 083, 122, 013, 099, 070, 126, 057, 059, 014, 062, Standard
Compact ID numbers: Mean

035, 018 037, 051 069, 098 073, 040 Deviation 

Number of compacts: I 5 I 5 5 5 ee 0/ 

I ron ., e .· <" , c." "7" 'i0' {". < 'i ii%i" "m.i··...... iL. ,,<. .. 
"' 

I 
Deconsolidation-Ieach (DRF-26A) ( ~g) : 11.82 11.99 11.82 11.95 

Burn-leach (DRF-26B) (~g): 5.81 5.38 5.22 6.19 
Total leached (~g): 17.64 17.37 17.04 18.13 

Fe outside SiC (~g/compact) : 3.53 3.47 3 .41 3 .63 3.51 I 0.09 
Chromium i · ·W. ' '';'i .co • ·i .J..... 

Deconsolidation-Ieach (DRF-26A) (~g): 1.87 2.34 2.10 1.71 , 
Burn -leach (DRF-26B) (~g ): 0.86 0.86 0.93 0 .86 

'iiiTotal leached (~g ) : 2.73 3. 20 3.03 2.58 .m 

Cr out s id e SiC ( ~g /compact): 0.55 0 .64 0.61 0.52 0.58 I 0.06 
Manganese .... 

Deconsolidation-Ieach (DRF-26A) (~g ) : 0.55 0.56 0.55 0.55 
Burn-leach (DRF-26B) ( ~g ) : 12.74 1.01 1.01 1.00 

Total leached (~g ) : 13.29 1.57 1.56 1.55 i. 

Mn outside SiC ( ~g/compact): 2.66 0.31 0.31 0 .31 0 .90 I 1.17 
Cobalt .. ··· i 

Deconsolidation-Ieach (DRF-26A) (~g ): 0,46 0,47 0,46 0,47 
Burn - leach (DRF-26B) (~g ): 0,42 0,41 0,41 0,41 

Tota l leached (~g) : 0.89 0.88 0.88 0.88 
Co outside SiC ( ~g /compact): 0 .18 0.18 0.18 0.18 0 .176 I 0 .001 

Nickel 
. ' .. ·m ...•. " •. ......: '.W i . i· . ' ,.. ' 

Deconsolidat ion -Ieach (DRF-26A) (~g): 2. 30 2.33 2.30 2.32 
Burn -leach (DRF-26B) (~g): 2.08 2.02 2.02 2.00 

Total leached ( ~g): 4.38 4 .35 4.32 4 .32 ..i . 

Ni outside SiC (~g/compact) : 0.88 0.8 7 0.86 0 .86 0 .868 I 0.006 
Transit ion MetaIs . ..... iii ...·,., ' iiiF lCi " i'r"'i ...... '" ·%I~...,.,,,L i lJii; .... ......... 


Cr+Mn+Co+N i outside SiC ( ~g/compact): 1 4 .26 I 2.00 I 1 .96 1.87 2.52 I 1.16 ,. ...i•...• j .Calcium · ·" ·.o:Pi'" i'· L,' ii.,· .... . ii ·"iili .·······f 
Deconso lidation-Ieach (DRF-26A) (~g ) : 83.08 67.02 22.34 4 .56 . 


Burn-leach (DRF-26B) (~g): 111.28 145.34 112.11 92.81 
 .Total leached (~ g ): 194.36 212.36 134,45 97.37 ·i... .. 

Ca outside SiC (~g/compact): 38.87 42.47 26.89 1 9.47 31.93 I 10.64 
Aluminum .' ' ii' " .", J... . "..,." i•. •• . , % rii 

" 

" 
Deconsolidation - Ieach (DRF-26A) (~g ) : 55.07 70.71 60.61 51.05 

.. r!i
Burn-leach (DRF-26B) ( ~g ) : 66.11 62. 37 65.75 63.73 .. .. . 

AI outside SiC (~g/compact) : 24.24 26.62 25.27 22.96 24.77 I 1.55 
Titanium 

Total leached ( ~ g ) : 121.18 133 .08 126.35 114.78 

l'N. 

Deconsolidat ion- Ieach (DRF-26A) (~g) : 15. 55 27. 19 24 .59 18.83 
Bu rn-leach (DRF-26B) (~g ): 29.69 21.33 25.23 27.92 

Total leached (~ g ): 45 .24 48.51 49.82 46.76 
Ti outside SiC (~g/compact): 9 .0 5 9.7 0 9.96 9 .35 9.52 I 0.40 

Vanadium " .. i ' " -.. .. .. 
Deconso lidation- Ieach (DRF-26A) (~9) : 37.92 40. 77 38.34 39.73 

Burn -leach (DRF-26B) (~g) : 60.06 60.06 59.39 61.58 
Total leached (~ g ): 97.98 100.83 97.72 101.32 ':! ,' "''i 

V outside SiC (~g/compact): 19 .60 2 0.17 19.54 20.26 19.89 I 0.37 .. ....... ... ..riirii i,••Titanium and Vanadium ". ·.,"'i· c .··i•.,•. iioj " r!i \., 

Ti + V out side SiC ( ~g /compact) : I 28 .6 4 29.87 29.51 I 29.61 I 29.41 I 0.53 

,/~ 1L 12- Ib 0l~~ ........... 

,..-----#- QC Supervi sor Date 
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Inspection Report Form I RF-12C: Summary of Uranium Contamination 

Procedure : AGR-CHAR-PIP- 12 Rev. 1 

Operator : Fred Montgomery 
Compact lot ID: LEU06-0Pl-Z 

Compact Lot descripti on: AGR-2 UCO Var iant Fuel, from G73J-14-93074A 

Compact ID numbers: 

Number of compacts: 
Effecti ve number of exposed kernel s: 

129, 032, 083, 
035, 018 

5 
2.9 

122, 01 3, 099, 
037, 051 

5 
1.8 

070, 126, 057, 
069,098 

5 
0 .0 

059, 014, 062, 
073, 040 

5 
0.9 

Total 

20 
5.5 

12-lb- oq 
Date 
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Inspection Report Form IRF-12D: Summary of Burn Leach Defects 

Proced ure: AGR-CHAR-PI P- 12 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEU06-0P1 -Z 

Com pact Lot description: AGR-2 UCO Variant Fuel , from G73J-14-93074A 

Compact ID numbers: 

Number of compacts: 
Number of leached kernels: 

129, 032, 083, 
035, 018 

5 
0 

122, 013, 099, 
037, 051 

5 
0 

070, 126, 057, 
069,098 

5 

0 

059, 014, 062, 
073, 040 

5 

0 

Total 

20 

0 

1~ I/L
f' QC Supervisor 

/2-lb-OQ 
Date 
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Data ReQort Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
QQl!rator: Fred Montgom'll" 

Compact lot ID: LEU06-0Pl-Z 
Compact lot descript ion: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Com act!D numbers: 129 032 083 035 0 18 
DRF filename: \\mc-agr\AGR\Leach BurnLeach\LEU06-0Pl-Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach ~ 
i i I solution !D: 09: L3005 .09: .30! 

Number of compacts: 
Total volume of leach solut ion (ml): 146. 14: 

'!si 't. ·". 
Radiochemi~l:lorajQryanaly~Ls nUr1l~~ ~19-QIQ. 2n2:025. 
Measured Jranlum i (~g/ml): ·.43E+C .22E-Ol 

Uncertainty in Jranil1m ua/ ml . .43E-Ol .22E-O: 
Weight uranium leached .08E-C 4 .54E-05 

Uncertainty in weight uranium leached (g .09E-04 4.55E-06 09E-04 
Effective number of exposed kernel: . 2.7 '.1 :. 9 

Jncertainty in effective number of exposed kernel: 0.3 '.0 
I,j/!: :':.i~.·.i.i , , : ,:£mT::'>i~,. 

Measured tion of imouritv in sam ole (ua/ mll: < 42E-02 < 4.12E-02 Fe 
I weight of impurity in sample ~g:: < 6.)2 < 5.8 : < .82 

Fe Weight of impurity in blank ~g': < 6.96 < 5.60 
Minimum corrected weiaht of imourity in samole (ua' : O.OC O.OC 0. 00 
Maximumc~d weiaht of imouritv in samole ua: 6. 5.8: .8: 
Measured In of impurity in sample (~g/ml): 6.85E-03 6.15E-03 Cr 

weiaht of impurity in sample ual .OC 1.87 .87 
Cr ~ht..QfJrl1puritv in blank ual < . 34 < O . 

Minimum corrected weight of impurity in sample ~gl '.66 1.6C .26 
Maximum corrected weight of impurity in sample ual .OC 1.87 .8 

!1easured lof impurity in sal]'1jlle (~g/"li): . <1.91E.:QJ < 1.~lE-03 Mn 
weight of impurity in sample ~gl < 18 < 0.2, < '.55 

Mn Weiaht of impurity in blank ual < O. < 0.26 
Minimum corrected weight of impurity in sample 119J .00 0.00 

Maximum corrected weight of impurity in sample ~g] .28 .27 0.55 
Measured ion of impurity in sample ua/mll < .62E-C < .62E-0: Co 

w~ht of impurity in sample 1191 < 0.24 < .2: < 1.46 
Co Weight of impurity in blank ug] < 0.2, < .2: 

Minimum corrected weiaht of impurity in sample ua: .00 00 O.OC 
Maximum corrected weight of impurity in sample 1l9): .24 .23 '.46 
Measured I ' impurity in sample (~g/ml) < 8.00E-03 < 8.00E-03 N 

I weia ht of impurity in sample ua: < < .3 < .30 
Ni .We jht.of im.Qlirity if1.J2la.ol<c jJ~ < 35 _<. "Q9 

Minimum corrected weig ht of impurity in sample ~g: 00 
Maximumorrected weiaht of imouritv in sample ua' 1 L3 2.3C 
Measured of impurity in sample (~g/ml): 7 .01E-Ol 9.60E-O l Ca 

I weiaht of impurity in sample ual: 10: 35 L35.36 2' .71 
Ca Weiaht of imouritv in blank ua 19. 195. 84 

Minimum corrected weight of impurity in sample ~gl: 83. )8 00 8: .08 
Maximum corrected weight of impurity in sample Ug): 83 . )8 0.00 8: .08 
Measured tion of imouritv in sam ole ua/mll: 3.73E-Ol 9.97E-02 .AI 

I weight of impurity in sample (~g): 54.46 14.06 68. 52 
AI Weiaht of Impurity In blank (ual: 8.89 4.56 

_Mjl1lr11Um C;Qrrected.",eight of impurin-in samole uo 45 .57 9.50 55 . 
Maximum corrected weight of impurity in sample ~g:: 45.5, 9.50 55. )7 
Measured of impurity in sam ole ua/mll: 5.34E-0: 5.50E-02 Ti 

~ight.Qf.ir11Puri\Y.in samole ual: "80 7.76 l5 .55 
Ti Weight of impurity in blank ~g:. < .35 < 09 " Minimum corrected weiqht of imourity in samole (ua' . 6.44 6.6: 13. 

Maximum corrected weiaht of imouritv in sample ua .81 7,76 l5.55 
Measured ~url\Y..in sam ole (ua/m l' : ...2.Jl9E::Q1 5.2.5E-02 V 

Jncorrected weight of impurity in sample (~g) 30.51 .4C 3:'.9: 
V Weiaht of imouritv in blank ua l < .34 < 0.27 

MinimL corrected weight Of,impurity in sample IlgJ 30.18 7..3 3: 
Maximum corrected weight of impurity in sample ( ~ gl. 30.51 .4C 37.9: 

Historical samples of the original preburn leach solutions were reanalyzed on 11/30/2009 because of high measured Ca concentration 
in Initial analyses. 
Checked against official results of analyses for RMAL 1807 by FCM on 5/01/209. 

Checked against official results of analyses for RMAL 2419 by FCM on 12/07/2009. 


I~-/ ~-l.ooq 
Date 
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Data Report Form DRF-26A: Measurement of U Contaminati on or Impurities by Deconsolldation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fue l from G7 3J-14-93074A 

Compact I D numbers: 122 013 099 037 051 
DRF filename: \ \mc-agr\AG R\Leach BurnLeach\LEU06-0P1-Z DRF26R1 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per parti cle (g): 1.00E-06 


First Leach Second Leach 

i l -Ieach solut ion : .09: 3006 .09: .30 
Number of com e 

rotal volume of leach solution ml: : 148. 

Radiochemicallaboratorv analys number: 2419-0: 2419-026 
Measured uranium ~g,' ml:: 4.58E+OC .70E-OJ 

in uran ium (~q/ml': 4.58E-01 .70E-0: 
Weiohl i'arliLlm leached (0' . 6.78E-04 ~ .43E-0 5 

"in weight uranium leached (g:: 6.78E-05 .43E-06 6.79E-05 
Effective number of exposed ke rnels .7 1.8 

Uncertainty In effective n~LI kernels 0.2 1.0 O. 

h:L ~:t:"" ~~ii"i,E~~~~~~I$~~~~~I;~~~~~~~ 
Measured concentration of impurity in sam~le ~q/ml < 4.1.1E-02 < 4. 1E-C Fe 


Uncorrected weiaht of, im...QlJiity ~ple ~a < 6. < 5.89 < ..'l9, 

Fe Weight of impurity in blank ~g < 6.96 < 5.60 


Minimum corrected weight of impurity in sa mple ~g '. OC O.OC 

M£l<imum_cqr:rectecJ""eigl1J~ ir1lJ)LJIj!y ~~ ua 6.10 5. 89 .99 

Measured I of impurity in sampl e (~g/ml) 1.15E-02 4.45E- 03 Cr 


weiqht of impurity in sa mple ~a, 70 .64 2.34 

Cr Weight of impurity in blank ~g; _< 0. 34 _< 0. 27 


Minimum corrected weight of impurity in sa mple ~g: .36 .36 .7: 

Maximun orrected weiaht Of impurity ,sample ~a: .64 .34 

Measured rnnr~nt'"tinn of impurity in sample (~g/ml) < 1.91E-03 < 1.91E-03 M n 


weight of impurity in sample ~g, < 0.28 < .2: < .56 

Mn Weiaht of Impurity in blank ua : < 0.3 : < 26 


Min imum corrected weight of impurity in sa mple ~g; .00 00 '.OC 
Maximum corrected weight of impurity in sam ple ~ql : .28 17 1.56 
Measured concentration of impurity in sample ~a ml < .. 62E-0: < .62E-03 :0 

, weight of impurity in sample ~g < .24 < .23 < 1.47 

Co Weight of impuri ty in blank ~g < .2: < .2: 


Minimum corrected weiaht of impurity in sa mple ua 0.00 00 J..QO 

Maximum corrected weight of impurity in sample ~g . .24 1.4: 

Measured i I of impurity in sample ~g,m ll: < 8.00E-0: < 8.00E-03 Ni 


I weial1t of impurity in sample ~ a' : _< . 1Jl. < . .,4 < 2 

NI Weight of impurity In blank ~g:: < .35 < .09 


Minimum corrected weight of impurity in sample ~g ' : 0.00 0 .00 .00 

Maximum corrected~ht Qf ii1'lPuri!Y in sample bill: : L8 L4 l3 

Measu red of impurity in sample (~g/m ll: 5.83E-01 3. 59E-01 Ca 


Jncorrected weiaht of impu rity in sam ple (ua': 86.28 5 .34 137.§2 

Ca Weioht of impurity ir1...blank ~~ : 19.2' L95.84 


Minimum corrected weight of impurity in sa mple ~g:: 67. .OC 6: )2 
Maximum corrected weight of impurity in sa mple ( ~g': 67 . O.OC 6: 
Measured concentra tion of impurity In sample (ua/m l': 4.72E-01 .00E-01 A..l 

ncorrected weight of impurity in sample ~g :' 69.86 14 .3C 84.16 

AI Weight of Impurity in blank ~q : 8 .89 4 .56 


Min imL correctec weiaht of impurity in sample ,60~ : 9. 74 7C 

Maximum corrected weight of impurity in sample ~g 60 .9: 9.74 7C 

Measured , of impurity in sample (~g/m l . 1 18E-01 6.80E-02 Ti 


weioht of impurity in sample ua .46 9. 2: 19 

Ti Weight of Impurity in blank ~g < l5 < 09 


Minimum corrected weight of impurity in sample ~q 16. 8. 64 24 . 75 

MaximL correctec weiaht of impurity in sample ua .46 922 2: 19 

Measured ,of impurity in sample uo/ml' .2..JLE,Ot 3.98E,02 V 


weight of impurity in sample ~g) 35.08 5.69 4C 

V Weiqht of impurity in blank ual < 0 .34 < 


Minimun corrected w~ht ofimpurity in sample ~g J 34.74 5.42 4C 16 

Max imum corrected weight of impurity in sample ugl 35 .08 5.69 40. 77 


Historical samples of the original preburn leach solutions were rea nalyzed on 11/30/2009 because of high measured Ca concentration 
in Initial analyses. 
Checked against offiCial results of analyses for RMAL 1807 by FCM on 5/01/209. 

Checked against official results of analyses for RMAL 2419 by FCM on 12/07/2009. 


Date 
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Data Report Form DRF-26A:Measurement of U Contamination or Impurities by Deco nsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montaomery 

Com act lot ID: LEU06-0Pl-Z 
Compact lot description : AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: 070 126 057 069 098 
DRF filename: \\mc-agr\AGR\LeachBurnLeach \LEU06-0Pl-Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 
Uncertainty in mean average weight uranium per particle (g): 1.00E-06 

Uncertainty in Jranium i ~g/ml .60E-C 2.69E-04 
Weiaht uranium leached (0 2.34E-06 .79E-0; ~ 

Uncertainty in weight uranium leached (g 2 . 3~07 .80E-08 2. '7E-0 
Effective number of exposed kernel O. 

Jnsertaill!'Li ,effective number of exposed kernel' 0.0 0.0 1.0 
0M:J¥"40" 
Measured of impurity in sampl e (ua/ml: < 4.12E-02 < 4.12E-02 Fe 

I weioht of impurity in sa mple < 6.)2 < 5.8 : < .8: 
Fe Weight of impurity in blank ~g:: < 6.96 < 5.60 

Minimum corrected weight of impurity in sample ~g:: 0.00 O.OC 00 
Max imum corrected weiQht of impurity in sample (UQ' . 6.0; 5.81 .82 

-..t1_~SlJ[eQ _Qf IrrlP.tJI:ity iil..SamQle (~g,'ml . ..z&JE..::Q.3 6. lE-03 Cr 
Jncorrected weight of impurity In sample ~g . 15 0. 95 .10 

Cr Weiaht of impurity in blank ua < ,34 < 
Minimum corrected welQht of imptJillY in sample ~o .8 .49 

Maximum corrected weight of impurity in sample Ug 15 . 95 2 . 

Measured concentration of impurity in sample (uo/ml : < .91 )3 < .91E-C Mn 
weight ofimpurity insample ~g < 28 < .27 < .55 

Mn Weight of impurity in blank Ug < 32 < 26 
MinimL rectee weiQht of impurity in sample UQ O. '. 00 0.00 

_MaxiQ1um corrected weight of impurity in sample ~g 28 .2: 0.55 
Measured ,of impurity in sample (ug/mll: < 1.62E-03 < 1.62E-03 Co 

weiQht of impurity in samole ~o) < 0.24 < 0. 23 < '.46 
Co Weight of impurity In blank Ugl < .27 < 0.22 

Minimum corrected weight of impurity in sample ~gJ 00 0.00 
Maximums()~weioht of impurity in sample l!Jf!l jl. f4 ,13 
Measured i I of impurity in sample (ug/mll < 8.00E-03 < 8.00E-03 

weight of impurity In sample uaJ < 1.1' < .3C 
Ni ~b!..Qf irrlQurit\'..inblank uo: < ,35 < .09 

Minimum corrected weight of impurity in sample ~g: 00 '.OC 
Maximum corrected weioht of impurity in sample uo: . l7 l3 .3C 
,M~sured concentrati"n of impurity in sample (ug/ml) 2.85E-Ol 3.04E-Ol 

weight of impurity in sam ple Ug: 41.6: 4; .86 
Ca Weiaht of impurity in blank ua: 19. !7 195.84 

Minimum orrected weioht of imourity in samole uo): ..ll...34, 0 0 22. 34 
Maximum corrected weight of impurity in sample Ug): 2; .34 00 .34 
Measured concentration of imp'Jrity in sample uo ml 4.00E-C l1E-Ol 

lJDcor:J:ected---"",eight olLmpurity in pample ug 58.40 15.65 74. 05 
AI Weight o' impurity in blank ua 8.89 4.56 

Minimum corrected weiaht of impurity in sample uo : 49 .5 ~6 : 
,~~uQ1sorr~_c:ted .l".eighLof impurity in sample Ug . 49 .5 .10 60. 61 
Measured of impurity in sample (~g/ml) : 8.65E-02 8.48E-02 

I weioht of impurity in sample (uo' : .2.63 .96 24.59 
Ti -"""igl1t of im.Jlurity inblank (~g : < .35 < .09 

Minimum corrected weight of impurity in sample (Ug: : 28 10.8; 
Maximum corrected weiaht of impurity in sample (uo' : 12 .63 .96 24 .59 
Measured concentration of impurity in sample (uo/m l : 2, lE-Ol 5.34E-02 V 

I_weight of impurity in sample ug : 30.81 7.5: 38 .34 
v Weight of impurity in blank ua : < .34 < !7 

MinimlJm corrected weight of impurity in sample (ua : 3C.4; .26 3; ,73 
Maximu",-corr~cted weight of impurity in sample (Ug : 30.81 7. 5: 38 .34 

Historical samples of the original preburn leach solutions were reanalyzed on 11/30/2009 because of high measured Ca concentration 
in initial analyses. 
Checked against official results of analyses for RMAL 1807 by FCM on 5/01/ 209. 
Checked against official results of analyses for RMAL 2419 by FCM on 12/07/ 2009. 

Date 
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Data Report Form DRF-26A: Measurement of U Cont amination or Impurities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev . 1 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0Pl-Z 
Compact lot description: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact 10 numbers: 059 014 062 073 040 
DRF filename: \ \mc-agr\AG R\LeachBurnLeach\LEU06-0Pl -Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g) : 1.00E-06 


First Leach Second Leach Total 

solution D: 09: .3008 09: .301 
NIJmber of com pac 

Total volume of leach solution (ml) : 148. 142, 

RadiochemicallaboratQry analysisl'1umbe~ ~9cJ:~3 2419-( 18 
Measured uranium i ~g/ml): 2.19E+00 .45E-Ol 

Uncertainty in uranium i (~o/ml 2.19E-Ol .45E-0; 
Weight uranium leached .24E-04 2,Q6E-OS 

Jncertainty in weight uranium leached (g .24E-05 .06E-06 3. 15E-05 
Effectiye umber Of e: posed kernel : 0.8 .9 

i in effectiye number of exposed kernel . o . 1& 

Measured tion of impurity in sample (uo/mll: < 4 . 12E-02 < 4.1 2E-0 2 Fe 
I weight of impurtty in sample ~g): < 6 .10 < 5. 85 < .95 

Fe Weioht of impurity in blank ~o ': < 6.96 < 5.60 
Minimum corrected weight of Impurity in samQle ~g)' Q.OQ ~O( 0.00 
Maximum corrected weight of impurity in sample ~g): 6. 5. 85 .95 
Measured of impurity in sample (uo/ml ' : 6 .54E-03 5.16E-03 Cr 

ncorrectec-",~ht<>fJml'urity i,,--s,!mQl!! !Jg]. O.~ J5 .7: 
Cr Weight of impurtty in blank ~g)' < .34 < 0. 17 

Minimum corrected weicht of impurity in sample ~ol: 0.6: 1.47 .11 
Maximum corrected weight of impurity in sample ~gl 1.9: .75 
Measured of impurity in sample (~g:ml) : < 1.91E-03 < 1.91E-03 Mn 

weioht of impurity in sample uol < 18 < "- .55_ 
Mn Weight of impurtty in bl ank ~g) < .32 < .26 

Minimum corrected weight of impurity in sample ~g) 00 '. OC 
Maximum corrected weioht of impurity in sample uo: .28 O. 1.55 
Measured i I of impurity in sample (~g/ml < 1.6 2E-03 < 1.62E-03 Co 

weight of impurity in sample ~g < 0.24 < .2: < 1.47 
Co Weioht of impurity in blank uo < < 

MiniflliJ=e~d_ we&ht, of impurity il} sample l'9 00 00 
Maximum corrected weight of impurity in sample ~g .24 1.47 
Measured ion of impurity in sample uo/mll: < 8.00E-03 < 8.00E-03 Ni 

, weight of impurity in sample ~g): < 18 < .14 < 2.l2 
Ni Weight of impurity in blank ~g < .35 < .09 

Minimum orrected weic ht of imPL ty in sample uo 00 00 .00 
Maximumso~ed--"Y.eightQf impJirity in sample ~g 18 14 . l2 
Measured i 1of impurity in sample (~g/ml .61E-Ol :.07E-Ol Ca 

I weioht of impurity in sample uo .83 43.59 67 .42 
Ca Weight of impurity in blank ~g 19.27 195.84 

Minimum corrected weight of impurity in sample ~gl: 4.56 0. 00 4.56 
Maximum corrected weioht of impurity in sample uol: 4.56 ..0· 99 4.56 
Measured I of impurity in sample (~9/mll: 3.58E-Ol 8.l1E-02 AI 

I weight of impurity in sample (~o): 52 .98 .5: 64 .S( 
AI Weioht of impurity in blank (uol: 8.89 4.56 

Minimum corrected weight of impurity in sample (~g): 44.09 6 .96 51 05 
Maximum corrected weight of impurity in sample ~c' : 44.09 6.96 5: )5 
Measured tlon of impurity in sample (uo/m ll: .§.,,72E-02_ 6.26E-02 Ti 

I weight of impurity in sample ~g : : 9.95 8.89 18.83 
Ti Weight of impurity in blank Ug': < .35 < 1.09 

Minimum corrected weioht of impurity in sample uo : 8.59 .8C 16 .39 
Maximum corrected weight of impurity in sample (~g: : 9 .95 8.89 18 .8: 
Measured of impurity in sample (ug/ml : 18E-Ol 5. 16E-02 V 

Jncorrected weioht of impurity in sample (uo : .26 7 .4: 39.73 
V Weloht of Im.l'lJrity in blank 1'9 : < .34 < 17 

Minimum corrected weight of impurity in sample ~g : .9: .2C 39 .12 
Maximum corrected weioht of impurity in sample (uo . l2.:1,6 7 .4: 39. 

Historical samples of the original preburn leach solutions were reanalyzed on 11/30/2009 because of high measured Ca concentration 
in initial analyses. 
Checked against official resuits of analyses for RMAL 1807 by FCM on 5/01/209. 
Checked against official results of analyses for RMAL 2419 by FCM on 12/07/ 2009. 

Date 
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Data Report Form' DRF-26A: Measurement ofU Contamination or Impurities'by D econso lidation Leacn 

Procedure : AGR-CHAR-DAM-26 Rev, 1 
Operator : Fred Montqomerv 

Compact lot ID: LEU06-0P1-Z 
Compact lot description: AGR-2 UCO Variant Fuel f rom G73J-14-93074A 

Compact ID numbers: Deconsolidation Leach Blank 
DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEU06-0P1-Z DRF26R1 02B.xls 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

v 

Comments 

Historical samples of the original preburn leach solutions were reanalyzed on 11/30/2009 because of high measured Ca concentration 

in initial analyses. 

Checked against official results of analyses for RMAL 1807 by FCM on 5/01/209 . 

Checked against official results of analyses for RMAL 2419 by FCM on 12/07/2009. 
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Data Report Form DRF-266: Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM- 26 Rev. 1 
Operator : Fred Montgomery 

Compact lot 10: LEU06-0P1-Z 
Comoact lot descriDtion: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact ID numbers: 129 032 083 035 018 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU06-0P1 -Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach ~ 
Burn-leach solution : 60904070: 

Nu lber of compacts: 
rota I volume of leach solution (mr : 52. 52. 

1· -i.C''« 
~adi o<;berrligll I~QQI]l19ry an~l~i!;-'l,lm~ l832-007 1832-012 

Measured uranium tion ~g/mr: .62E-01 8.40E-04 
Jncerta inty in urani Jm concentration ua/ml : .62E-0: 8.40E-05 

Weiaht uranium leached (a : 8.42E-06 4. 7E-08 
. in weight uranium leached (g: : 8.49E-0: 4 .40E-09 8.49E-07 

Number of leached kernels: '.0 
Jnce~~ln number of leached kernels 0 .0 1.0 

Measured on of impurity in sample ua/mll: 7.18E- )2 < 4. OE-C Fe 
weight of i m~u rity 1n sample ~g] < 08 < 5.8: 

Fe Weight of impurity In blank ug) < 2. < 04 
MinimL correctee weioht of impurity in sam ple ua) .6' 1.00 .6: 

_Maximum corrected weight of Impurity in sample ~gl 3. .08 5.81 
Measured >ti, I of impurity In sample (ug/ml): 1.15E-02 < 5.00E-03 Cr 

weioht of impurity in sa m ple uo) 1.6C < 0.26 -" '. 86 
Cr Weight of impurity in blank ~g) < 0.16 < .26 

Min imum corrected weiqht of impurity in sa m ple uoJ .34 00 0. 34 
Max imum_ "IreQed weighLQLir111'_ur1ty~sam~e u.g; 1.60_ .26 '.86 
Measured m, "'~'i' I of impurity in sample (ug/ml) 2.35E-01 < 1.00E-02 Mn 

weioht of impurity in sample ua: . 12 < 0.5: .74 
Mn ~ht...QfjmJ2uritv in blank uo): < .5: - < ~I 

Min imum corrected weight of impurity in sample ug ) : .70 00 .7e 
Maximum corrected weioht of impurity in sample ua): .12 0. 52 .74 
Measured ion of ~urity-,n sample uq/rT1I; _<~OJiE-.o3 .< 4. Q6E-0:J. CO 

I weight of impurity in sample ug: < .21 < .21 < 1.42 
Co Weiaht of impurity in blank ua: < .21 < . '3 

Minimumorrected weioht of impuritv in~QLe 1'g _0.00 00 
Maximum corrected weight of impurity in sample ug: .2: O. 1.42 
Measured of impuri ty in sample (ua/mll: < .OOE-O: < 2.00E-02 Ni 

Uncorrected weiaht of iml ,",itv in sample uo): < .04 < .04 < )8 
Ni Weight of impurity in blank Ug): < .05 < 

Minimum corrected weight of impurity in sample (ua): 0.00 00 hQ 
Maximumorreeted weioht of impuritv in sa m ple uo): 04 04 2. 
Measured of impurity in sample (~g/ml): 2.04E+00 < 1.00E-Ol Ca 

I weight of impurity in sample (uo ' : 10E < 5.2C < ·18 
Ca Weiaht QUrTlpLJri!y ii1J>lank. lJ9:: -< .2~ .< 5.10 

Minimum corrected weight of impurity in sam ple ug:: .8: 0.00 00.83 
Maximum corrected weiqht of impurity in sample ua' : 10E 08 5.20 .28 
Measured of impurity in sample (jJgLml): 1.33E+00 2.78E-02 AI 

Jncorrected weight of impurity in sample ug): 69 .16 .45 70 .61 
AI Weioht of impurity in blank (ua' : 4.50 < 

Minimum correctec weiahl of ~uri!Yjrl s~rrll'I,,- uJl: : 64.66 0.4: 65 .09 
_Max imum corrected weight of impurity in sample ~g:: 64.66 .45 66. 
Measured of impu rity in sample (ug/ml): 5.51E-Ol < 2.00E-C Ti 

weiaht of impurity in sample (uo): 28.65 < 04 S 19.6' 
Ti y/eight of impurity in blank ~g:: < .05 < )2 

Minimum corrected weight of impurity in sample (uo : 17.6C O.OC .60 
Maximum corrected weioht of impurity in sample uo: _28,65 .04 .69 
Measured of impurity 1n sar11ple (~g/ml): 1.15E+00 < 5.00E-03 V 

I weight of impurity In sample (uo): 59 .8C < .26 _<6Q.06 
V Weioht of impurity in blank uo: < .26 5 .]6 

. MJnlml,ll!1 corrected weight of impurity in sample ug): 59.54 '.OC 59 .54 
Maximum corrected weiaht of impuritv in samole (uo): 59 .80 0.26 6C 06 

Checked by FCM on 7/29/2009 against the official resultls of analyses for RMAL1832 

Date 

ORNL/TM-2009/304
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Data Report Form DRF-26B : Measurement of SI C Burn: Leach Defects or I mpurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-2 6 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID : LEU06-0Pl-Z 
Compact lot description : AGR-2 UCO Variant Fuel from G7 3J-1 4-9 3074A 

Com pact ID numbers : 122 013 099 037 051 
DRF fi lename: \ \ mc-agr\AGR\LeachBurn Leach\LEU06-0 Pl-Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E -04 

Uncertainty in mean average weight uran iu m per particle (g): 1.00E-06 


First Leach Second Leach Total 

Burn- leach solution 809040: )2 B09040902 . 
l1umber of comoacts : 5 

Total volume o~~(ml l 49 

laborato~. n UU : 0)0~8~~~1~ 3 :;!~~~rrl~ber~§TI~18~:!-~ 8: ~.~
Measured uranium concentration ua! ml) 1 :E-Ol 8. 04 

Uncertain ty in uran ium ~g!m l ) 18E- 8 . 05 

5. 83E-0; 
Number of leached kernels O. 

in number of leached kernels O. 

Measu red e n, " At;, I of impurity in sample (~g!m l ) 6.74E-02 < 4.00E-02 Fe 
weig ht of im purity in sample uc ): .30 < 2. 08 < 5.38 

Fe Weiaht of imourit" in blank uc : < < .. 04 
Minimum corrected weight of impurity in sample ~g ): .20 00 .2C 

Max imum corrected Weight of impurit y in sample Ug): .30 08 5.38 
Measured concent rat ion of impurity in sam ole uc!ml ,23E- 02 < 5.00E-03 Cr 

I weight of impurity in sample ~g .60 < .26 < 
Cr Weight of impurity in blank Ug < .26 < .26 


Minimum corrected weiaht of imouri ty in samole ua 0. 34 00 

Maximum corrected weight of impurity in sample ~g .60 .26 

Measured 1 of impurity in sample (ug/ml): < 1.00E-02 < 1.00E-02 Mn 

,d weie ht . imp Jrity in sa m ple ua) : < '.49 < I. S; < 
Mn Weicht of irT1Q\Jril ' in blank ual : < ,5: < .5: 

Minimum corrected weight of impurity in sample ~g ): 00 00 I.OC 
Max imum corrected weiaht of impurity in sample ua): 0 .49 0.5: 
Measured i 1 ofimpuljty in ~ampl ~ (~g/m l): < 4.06E-03 < 4.06E-03 Co 

I weight of impurity in sample Ua ): < .2C < .21 < 1.4: 
Co Weiaht of impuril in blank ua l : _< .23 

Minimum corrected weight of impurity in sample Ug) : 00 
Maximum corrected weight of impurity in sample Ug): 0 .20 O. 1. 4: 

MeasuredQf impwity in s ample (~g/m l ): < 2. 00E-02 < 2.00E-02 Ni 
I weight of impurity in sa mple (Ug): < 1.98 < .04 < 2. 

Ni Weiaht of impurity in blank ua): < .05 < 
_Mll'lir11 um-,-orrected weight of impurity in sample (Ug: : 0.00 0.00 .00 
Ma xi mum corrected weight of impurity in sample (ua ' : 0 .98 .04 2 
Measured tion of impurity in sample (ua/ml' . .86E+00 < .OOE-O: Ca 

J n cQrrect~d wei ght of impu rity in sam ple Ug : : 140. 14 < 5.20 < 145 .34 
Ca Weight of impurity in blank Ug' : < 5.25 < 5.10 

Minimum corrected weiaht of impurity in samole (ua ' : 134.89 OC 
Max i mum-"",rec~ w<iliJ ht oUmpurLty in sample (ug: : 140. 14 5.20 145.34 
Measured of impurity in sample (ug/ml ) : 1. 33E+00 3.26E-02 AI 

Jncorrected weiaht of imourity in sam ole ua : 65. 66 .87 
AI Weight of impurity in blank Ug': 4 . < 1 )2 

Mini mu m corrected weight of impurity in sampl e (uo' : 60. .68 61 l5 
Maxim um corrected weiaht of imourit v in samole (ua : ~O 6; l7 

_Meas~red of impurity in sample (Ug/ml ) : 4 .14E-Ol < 2.00E-02 Ti 
weight of impurity in sample (ua) : 20.29 < 104 < 2: .3. 

Ti Weiaht Of impLJrityJnQI~k_ jJQJ. ~ )~ < 02 
Minimum corrected weight of im purity in sample Ug) 19.24 '.OC 19. 24 

Maximum corrected weig ht of impurity in sample ua): 20. 29 .04 
Measured concentration of impurity in sample ua/ml): .22E+ 00 5.37E-03 

Uncorrected weicht of ~mpu-'lli'in sampl~ ~gl 59.78 .28 06 
v Weight of impurity in blank ug l < 0.26 < 0.26 

Minimum corrected weight of impurity in sample Ug) 59.52 ,9.54 
Maximum corrected weioht of Impurity in sample (ug ) 59 .78 .28 ;0 .06 

Checked by FCM on 7/29/2009 against t he official resultls of analyses for RMA L1 832 
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Data Report Form DRF-26B: Measurement of SiC Burn-Leach Defects or I mpurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rey. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU06-0P1-Z 
Comoact lot descriotion: AGR-2 UCO Vari ant Fuel from G73J- 14-93074A 

Compact ID numbers: 070 126 057 069 098 
DRF filena me: \\mc-agr\AGR\LeachBurnLeach \LEU06-0P1-Z DRF26R1 02B. xls 

Mean avera e wei ht ura nium er article 3.95E-04 

Uncertainty in mean average weight uranium per particle (g): 1.00E-06 


First Leach Second Leach Total 

Burn -leach solution D: 
Number of compacts: 

otal \/ol um~f leacb sOILJ!Lon (11111: ~5 2 0 .5 

R, laboratorv analysis numbe 1832-009 1832-014 
Measured Jranium i (~g/m l 7. OE-0 2 6.90E-04 

Uncertain ty in "anium uo/ml . . 1OE-C 6.90E-05 
VVeight ~anium leached .59E-06 IA8E-08 l§~E~ 

in weight "anium leached 1. 62E-07 .51E-09 3.62E-07 
Number of leached kernels: O. '.0 

O. '.0 

Measured tion of impuri ty in sa mple (uo/mll: 6 .33E-02 < 4.00E-02 Fe 
Jncorrected weight of impurity in sample ~g): 3. 21 < 2.)2 < 5.22 

Fe Weight of impurity in blank ~g' : < .10 < 04 
Minimum :orrected weioht of impurity in sample uo': .11 o.oe l10 

_Maxim-,,-m corr:ecteQweiaht Q[ impurity in sample uo : 3 .20 5 . 
Measured of impurity in sample (~g/ml): 1.34E-0 2 < 5.00E-03 Cr 

weiaht of impurity in sample uo): 0.68 < 0.15 < 0.93 
Cr Weight of impurity in blank ~g) < .26 < 0.26 

Minimum corrected weight of impurity in sample ~g) 'AI '.OC 0041 
Max imum correctec weiaht of im puri ty in sample ua ): '.68 .25 ~3 

Measu'=l'd 'n ofimpurity in sample (~g/ml): < 1. 00E-02 < 1.00E-02 Mn 
weight of impurity in sample ~g ). < .5 < OS < .0 1 

Mn Weiaht of impurity in blank ua) < 0.53 < .5 
Min ilTlum corrected weight of impurity in sampl e ~g) '.OC 0.00 

Max imum corrected weiaht of impurity in sample ua) 1.51 .51 .01 
Measured on of imourityJr1 sample ua/ml ~.0~03 _< 4.()§E-03 Co 

weight of impurity in sa mple ~g < 0 .2. < O. < 104 1 
Co Weight of impurity in blank ug < O. < 0.2: 

Minimum corrected_~t <>UITlpLJrj!'iin sample uo I.O~ .QO 0.00 
Maximum corrected weight of impurity in sample ~g .2: .2: 'AI 
Measured i I of im purity in sample (uo/mlJ < :.OOE-C < .OOE-O: Ni 

'-!nc:orrected-",eigl1l:of lrnPUri!yin safl11 ,Ie ~g; < < .0 1 < 2.02 
Ni Weight of impurity in blank ~g: < 05 < .0: 

Minimum corrected weight of impurity in sample ug): .00 00 o.oe 
Maximum orrected weiaht of impurity in sample uo): 2.02 
Measured i I of impurity in sample (~g/ml) 2.12E+00 < 1.00E-Ol Ca 

I weight of impurity in sa mple ua) : 10; 06 < 5.05 <11, . 
Ca Wei cht npL ty ir blank uo ) : < 5.25 < 5. 

Minimum ~r~weiaht ofjfl1puljJ:y in gmple "g): .8: 00 .81 
Maximum corrected weight of impurity in sample ~g ) : 06 5.05 12 .1 
Measu red concentration of impurity in sample ua/ml ) : .36E+00 3.IOE-02 ~I 

",-eight"f impurity in sample ~g) : 68.68 .57 70. 15 
AI Weight of impurity in blank uo) : 4.50 < .0: 

Minimum corrected weicht of imPL ty in samille uo): 64.18 Q.55 64.73 
Maximum corrected weight of impurity in sam "Ie ~g) : 64 .18 1.57 65.75 
Measured I of impurity in sample ~g/ml): 4.79E-Ol .06E-C Ti 

I weioht of impurity in sample uo): j'4. 1~ 04 15.23 
Ti Weight of impurity in blank (~g ): < .05 < .)2 

Minimum corrected weioht of impurity in sample uo): 23.14 0.02 2: .16 
Max imumorrected ~htQf_impLl£ity in _sample ~g): 24.19 04 25.23 
Mei,Lsu red of impurity in sample (ug/ml): 1.17E+00 5.99E-03 V 

I weight of impurity in sample (ug): 59. )9 0.30 59.39 
v Weioht of impurity in blank uo': .26 < -" .1§.. 

Minimum-"or~ed ~ght of impurity in sample (~g : : 58.82 0.05 58.87 
Maximum corrected weioht of impurity in sample uo': 59 .09 0 .30 59 .39 

Checked by FCM on 7/29/2009 against the official resultls of analyses for RMAL1 832 
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~rt Form DRF-26B: Measurement of SiC Burn- Leach Defects or Impurities by Bu rn- Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montoomery 

Comyact lot ID: LEU06-0Pl -Z 
Compact lot description : AGR-2 UCO Variant Fuel from G7 3J-1 4-93074A 

Compact ID numbers: 059 014 062 073 040 
DRF fil ename : \ \mc-agr\AGR\LeachBurnLeach\LEU06-0PI- Z DRF26Rl 02B.xls 

Mean avera e wei ht uranium er article 3.95E-04 

Uncertainty in mean average weight uranium per particl e (g): 1.00E-06 


First Leach Second Leach Total 

Burn-leach solution B09040704 B09 400904.
Number of compacts 

~1%7~:~~ II ~ ... 0~~..~~~:~~~~~~~~I~~ta~V~0ICJ[ime,~of'l~eac~h'!lsOIUU~ti·~on~m~Ii~~~49'~ 5~1.~~ 
Radiochemical laboratory analysis numbe 1832-0 1832-015 
Measured uranium on uo/ ml 13E-0 8.60E -04 

. in uranium i ~g/m l l~ 8 .60E-05 
Weight uranium leached (g 5.05E-0 4.39E-08 .09E-06 

Uncertainty in weioht uranium leached (0 5. 09E-I)7 4.42E-09 5.09E-0: 
Number of leached kernels: '.0 

Uncertainty number of leached kernels: O. '.0 

Measured i ,0 impuri ty in sample ug/ml): 8.46E-02 < 4.00E-02 Fe 

I weiot : of impurity in sample uo): 4 .15 < :.04 < 6.19 


Fe Wei. Iht of impuritv in blank uo): < < .04 

Minimum corrected weight of impurity in sample Ug): 2. )5 0.00 2.05 


Maxim um corrected weioht of impurity in sample uo ): 4 . L5 2.04 6.19 

Measured of impurity in sample (ug/ml: 1.24E-02 < 5.00E-03 Cr 


I weight of impurity in sample Ug : : .61 < .26 < 0.86 

Cr Weioht of impurity in blank uo' : < .26 < .26 


Minimum corrected weight of impurity in sample Ug: : 0 .35 0 .00 .35 

Maxim um corrected weight of impurity in sample Ug ' : .61 .26 .86 

Measured tion of impurity in sample (uo/ml' : < 1 00E-02 < .00E-02 Mn 


)ncorrected weight of impuri ty in sample ug:: < 1.49 < 0.5: < 

Mn Weight of impurity in blank Ug' : < .53 < .5: 


Minimum corrected weioht of impurity in sample uo ' : 0.00 O.OC O. 

Maximum corrected weight of impurity in sample Ug): ·.49 .5: 

Measu red of impurity in sam ple (ug/ml : < 4. 06E-03 < 4. 06E-03 Co 


weioht of impuri ty in sample uo < 0.20 < 0.2 < '.4 

Co Weight of impurity in blank ug < 0.2 < 0.2: 


Minimum corrected weioht of impurity in sample Uo I.OC 0.00 

MaximL correctec weioht of impurity i ,-"",nple uo .2C .0.<\1 

Measured , of impurity in sample (Ug/ml) < 2.00E-02 < 2.00E-02 Ni 


weig ht of impuri ty in sample UgJ < 0 .98 < 02 < :.OC 

Ni Weioht of impuri ty in blank uo: < 05 < 


Minimum corrected weight of impurity in sample Ug : .00 00 

Maximum corrected weiqht of im purity in sample uo: 1.98 )2 2.0e 

Measured conc""lra!l<Jr1..of Jrl1purityJn s<ll1'1ple UJgfml _L72,Ej-00 . < 1.Q0E-OJ Ca 


weight of impurity in sample Ug 8: .7: < 5. <n.81 

Ca Weight of impurity in blank Ug ) : < 5.25 < 5 . 


Minimum corrected weioht of impuri ty in sam ple uo 8: :.46 8: .46 

Maximum corrected weioht of IrTlPuri\y in sample 1'9) : 8 7..7 : 510 92.81 

Measured i ,of impurity in sample (Ugl mil 1. 36E+00 3.1 1E-02 AI 


weioht of impurity in sampl e uo: 66.64 .59 .§§..2 

AI Weight of impurity in blank Ug ) : 4.5C < .0: 


Minimum corrected weig ht of impurity in sample Ug): 6: 14 .57 62.71 

Maximum corrected weioht of impurity in sample uo): 62 .14 .59 6: . 

Meas"",d i ,.Qfimpll-'i!y in.;;ample (ug/ml) 5.49E-Ol < 2.00E-02 Ti 


I weight of impurity in sample Ug): 26.90 < .0: <2: ' .9: 

Ti Weioht of imPL ty Ir blank uo): < 05 < 


Minimum corrected weight of impurity in sample Ug): 25 .85 00 25 .85 

Maximum corrected weight of impurity in sample uo): 26.90 1 2: .9: 

Measured tion of impurity in sample uo/mll: .25E+00 6.55E-03 v... 


I wei ght of impurity in sample (ug): 6: .25 0.3; 61.58 

Weight of impurity in blank (Ug: : < .26 < .26 


Min imum corrected weiqht of impurity in sample (uo . 6(,99 08 61. 

Maximum corrected weight of impurit y in sample Ug:' 61 15 0.3: 61.58 


Checked by FCM on 7/29/2009 against the official resultls of analyses for RMAL1832 

Date 
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Data Report Form DRF-26B: Mea su rement of SiC Burn-Leach Defects or Impu rities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev, 1 
Operator: Fred Montqomery 

Compact lot!D: LEU06-0Pl-Z 
Compact lot descri ption: AGR-2 UCO Variant Fuel from G73J-14-93074A 

Compact !D numbers: Burn-Leach Blank 
DRF fi lena me: \\mc-agr\AGR\LeachBurnLeach\LEU06-0Pl -Z DRF26Rl 02B,xls 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

v 

Checked by FCM on 7/29/2009 aga inst the official resultls of analyses for RMAL1832 

Date 
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Anisotropy of pyrocarbon layers after compacting 
 
To examine the change in pyrocarbon anisotropy during compact fabrication, particles were 
recovered after deconsolidation of the particles from the compact for defective OPyC analysis. 
After compacting, the anisotropy of the pyrocarbon layers was observed to increase. This 
increase occurs during the heat treatment of the compacts at 1800°C for 1 hour. The 
diattenuation of the IPyC increased from 0.0113±0.0002 to 0.0145±0.0008 (1.0338±0.0007 to 
1.0436±0.0024 in terms of effective BAFo). The diattenuation of the OPyC increased from 
0.0083±0.0005 to 0.0136±0.0003 (1.0248±0.0015 to 1.0407±0.0009 in terms of effective BAFo). 
The following data report forms contain the data for these measurements. 
 

ORNL/TM-2009/304
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Data Report Form DRF-18A: Measurement of Pyrocarbon An isotropy using t he 2- MGEM - IPyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison/C. Silva 
Mount ID: M0911 1201 

Sample ID: LEU06-0P1-Z115 
Sample Description: AGR-2 UCO Variant Fuel, f rom G73J-14-93074A, after compacting 

Folder containing data: \ \mc-agr\AGR\2-MGEM\R091 20301 \ 

Particle # 
Grid 

Position Averaqe 
Diatten uation 

St. Dev. Ave . Error 
Equiva lent SAFo = 1+3N 

Averaqe St. Dev. Ave. Error 
1 4,4 0.0157 0.0029 0.0005 1.0471 0.0087 0.0015 
2 4,5 0.0148 0.0026 0.0005 1.0444 0.0078 0.0015 
3 4,6 0.0131 0.0023 0.0005 1.0393 0 .0069 0 .0015 
4 5,4 0.0150 0.0029 0.0005 1.0450 0 .0087 0 .0015 
5 5,5 0.0145 0.0021 0.0005 1.0435 0.0063 0.0015 
6 5,6 0.0154 0.0025 0.0005 1.0462 0.0075 0.0015 
7 6,4 0.0139 0.0025 0. 0005 1.0417 0.0075 0 .0015 
8 6,5 0.0151 0.0025 0.0005 1.0453 0 .0075 0.0015 
9 6,6 0.0138 0.0026 0.0005 1.0414 0.0078 0.0015 
10 57 0.0141 0.0026 0.0006 1.0423 0 .0078 0 .0018 

Average 0.0145 0.0026 0.0005 1.0436 0.0077 0.0015 

Comments 

2/ Operator 
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Data Report Form DRF-18B: Measurement of Pyrocarbon Anisotropy using the 2-MGEM - OPyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison/C. Silva 
Mount 10: M09111201 

Sample 10 : LEU06-0P1-Z115 
Sample Description: AGR-2 UCO Variant Fuel, from G73J-14-93074A, after com pacting 

Folder containing data: \ \mc-agr\AGR\2-MGEM\R09120301 \ 

Particle # Grid 
Position Average 

Diattenuation 
St. Dev. Ave . Error 

Equivalent BAFo = 1+3N 
Average St. Dev. Ave. Error 

1 4,4 0.0132 0.0025 0.0007 1.0396 0.0075 0.0021 
2 4,5 0.0139 0.0028 0.0007 1.0417 0.0084 0.0021 
3 4,6 0.0133 0.0027 0.0007 1.0399 0.0081 0. 0021 
4 5,4 0.0140 0.0028 0.0007 1.0420 0.0084 0.0021 
5 5,5 0.0137 0.0025 0.0006 1.0411 0.0075 0.0018 
6 5,6 0.0136 0.0025 0.0007 1.0408 0.0075 0.0021 
7 6,4 0.0132 0.0028 0.0007 1.0396 0.0084 0.0021 
8 6,5 0.0138 0.0028 0.0007 1.0414 0.0084 0.0021 
9 6,6 0.0133 0.0041 0.0007 1.0399 0.0123 0.0021 
10 57 0.0135 0.0027 0.0007 1.0405 0.0081 0.0021 

Average 0.0136 0.0028 0.0007 1.0407 0.0085 0.0021 

Comments 
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Data Report Form DRF-18A: Measurement of Pyrocarbon Anisotropy using the 2-MGEM - IPyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison/C. Silva 
Mount ID: M09111201 

Sample ID: LEU06-0P1-Z115 
Sample Description: AGR-2 UCO Variant Fuel , from G73J-14-93074A, after compacting 

Folder containi ng data: \ \mc-agr\AGR\2-MGEM\R09120301 \ 

Particle # 
Grid 

Position Averaqe 
Diattenuation 

St. Dev. Ave. Error 
True BAFo = ( l +N)/ 1-N) 

Averaqe St. Dev. Ave. Error 
1 4,4 0.0157 0.0029 0.0005 1.0319 0.0060 0 .0010 
2 4,5 0.0148 0.0026 0.0005 1.0300 0 .0054 0.0010 
3 4,6 0.0131 0.0023 0.0005 1.0265 0 .0047 0.0010 
4 5,4 0 .0150 0.0029 0.0005 1.0305 0.0060 0.0010 
5 5,5 0.0145 0.0021 0.0005 1.0294 0 .0043 0.0010 
6 5,6 0.0154 0.0025 0.0005 1.0313 0.0052 0 .0010 
7 6,4 0.0139 0.0025 0.0005 1.0282 0. 0051 0.0010 
8 6,5 0.0151 0.0025 0.0005 1.0307 0.0052 0 .0010 
9 6,6 0.0138 0.0026 0.0005 1.0280 0.0053 0.0010 
10 57 0.0141 0.0026 0.0006 1.0286 0.0053 0.0012 

Average 0.0145 0.0026 0.0005 1.0295 0 .0053 0 .0011 

Mean of average BAFo er article: 1.0295 
Standard deviation of average BAFo per particle: 0.0017 

Comments 

( Date 
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er article: 

Data Report FOrm DRF-18B : Measurement of Pyrocarbon Anisotropy using t he 2-MGEM - OPyC 

Procedure: AGR-CHAR-DAM-18 Rev . 1 
Operator: G. E. Jellison/C. Silva 
Mount ID: M09111201 

Sample ID : LEU06-0P1-Z11 5 
Sample Descript ion: AGR-2 UCO Variant Fuel, f rom G73J-14-93074A, after compacti ng 

Folder containing data: \ \mc-agr\AGR\2 -MGEM\R091 20301 \ 

Particle # Grid 
Position Average 

Diattenuation 
St. Dev. Ave. Error 

True BAFo = ( l+N)/ 1-N) 
Average St. Dev. Ave . Error 

1 4,4 0.0132 0.0025 0.0007 1.0268 0.0051 0.0014 
2 4,5 0.0139 0 .0028 0.0007 1.0282 0.0058 0.0014 
3 4,6 0.0133 0 .0027 0.0007 1.0270 0.0055 0.0014 
4 5,4 0.0140 0.0028 0.0007 1.0284 0.0058 0.0014 
5 5,5 0.0137 0.0025 0.0006 1.0278 0.0051 0.0012 
6 5,6 0.0136 0.0025 0.0007 1.0276 0.0051 0.0014 
7 6,4 0.0132 0.0028 0.0007 1.0268 0.0058 0.0014 
8 6,5 0.0138 0 .0028 0.0007 1.0280 0.0058 0. 0014 
9 6,6 0.0133 0.0041 0.0007 1.0270 0.0084 0.0014 

10 5 7 0.0135 0.0027 0.0007 1.0274 0.0055 0. 0014 
Average 0.0136 0.0028 0.0007 1.0275 0.0058 0.0014 

Mean of average BAFo 1.0275 
Standard deviation of average BAFo per particle: 0.0006 

Comments 

t Date 
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Appendix A: Certificate of Conformance 
 
This section contains the Certificate of Conformance for the LEU06-OP1-Z compact lot, This is 
a record of the review by Quality Assurance personnel that specified requirements have been met 
or that nonconformances to those requirements have been documented. Appendix B contains 
copies of the applicable Nonconformance Reports. 
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Page 1 of 2 
Oak Ridge National Laboratory 


Advanced Gas Reactor Fuel Development and Qualification Program 

CERTIFICATE OF CONFORMANCE 


1. ITEM IDENTIFICATION: AGR Fuel Compacts 
2. PART LOT AND LOT NUMBER: AGR-2 UCO Variant , LEU06-0PI-Z 
3. PRODUCT DEFINITION: INL Document #SPC-923 , Revision 3 entitled AGR-2 Fuel Specification 
4. LIST OF APPROVED DEVIATIONS: Not applicable 

*Part Unique Part QTY INIT. Date *Part Unique Part QTY INIT . Date 
Type J.D. No . Type J.D . No . 

/' 

FC 
FC 
Fe 
FC 

002 
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008 
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1 
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'\ 
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~ /1/ 

\ /
J \ 

FC 009 1 ! " FC 046 1 ( ) 
FC 
FC 
FC 
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1 
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I 
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J 
/ 
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FC 
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/ 
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FC 
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FC 
FC 
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1 
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/ I 

I 
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FC 
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FC 

060 
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1 
1 
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\ 

\. \ 
FC 028 1 I \ FC 066 1 ) 
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1 
1 

\ 
'\ 
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FC 
FC 

067 
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1 
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/
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FC 033 1 \ \ FC 071 1 I 
FC 034 1 I \ FC 072 1 ') 
FC 036 1 J FC 075 1 / 
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/
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'1 
/
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I 
5. LIST OF APPLICABLE NONCONFORMANCE REPORT NUMBERS (NCRs attached in 
Appendix B of data package): NCR-X-MSTD-AGR-I0-01 , NCR-X-MSTD-AGR-1O-02, INL NCR 44791 

With the exception of the Deviations documented on the forms referenced in Item 4 and the nonconforming 
conditions documented on Nonconformance Reports referenced in Item 5, the listed parts have been 
produced and tested in compliance to the requirements of the QAP for the AGR Program at ORNL 
(Document # QAP-ORNL-AGR-Ol) , its subordinate implementing procedures, and to the specified product 
definition prescribed in the document(s) referenced in Item 3. 

L~iq
~
 M. C. Vance, A ~ R Quality Representative , I ate 
Materials Science and Technology Division, ORNL 

* Fe IndIcates fuel compact 
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Page 2 of2 
Oak Ridge National Laboratory 


Advanced Gas Reactor Fuel Development and Qualification Program 

CERTIFICATE OF CONFORMANCE 


1. ITEM IDENTIFICATION: AGR Fuel Compacts 
2. PART LOT AND LOT NUMBER: AGR-2 UCO Variant , LEU06-0PI-Z 
3. PRODUCT DEFINITION: INL Document #SPC-923 , Revision 3 entitled AGR-2 Fuel Specification 
4. LIST OF APPROVED DEVIATIONS: Not applicable 

*Part Unique Part QTY INIT . Date *Part Unique Part QTY INIT . Date 
Type I.D. No . Type I.D. No. 

FC 080 1 i ~/.?/ V..</~~ FC 113 1 ff/J{ 
~ 

I~/-nk 

FC 081 1 L" '£ FC 114 1 '/ /f 

FC 082 1 I { FC 116 1 ( ( 

FC 084 1 I \ FC 117 1 \ \ 

FC 085 1 \ \ FC 118 1 \
"
FC 086 1 '\ ! FC 119 1 \ ) 

FC 087 1 ) I FC 121 1 ) / 

FC 088 1 / L FC 123 1 J ( 

FC 090 1 / / FC 124 1 / \ 

FC 091 1 / I FC 125 1 ( ) 

FC 092 1 ( \ FC 127 1 I / 

FC 093 1 I \ FC 128 1 ~ i 

FC 095 1 1 FC 130 1 \ I 

FC 096 1 ~ L FC 132 1 ) "
FC 097 1 '\ I FC 133 1 / ) 

FC 100 1 \ '- FC 134 1 / / 


~FC 101 1 ) \ 

FC 102 I / ) 

FC 103 1 L L 

FC 104 1 \ 

FC 105 1 \ 
 "'
FC 106 1 \ 

FC 109 1 \ ) 

FC 112 1 / / 


5. LIST OF APPLICABLE NONCONFORMANCE REPORT NUMBERS (NCRs attached in 
Appendix B of data package): NCR-X-MSTD-AGR-I0-0l , NCR-X-MSTD-AGR-I0-02, INL NCR 44791 

With the exception of the Deviations documented on the forms referenced in Item 4 and the nonconforming 

conditions documented on Nonconformance Reports referenced in Item 5, the listed parts have been 

produced and tested in compliance to the requirements of the QAP for the AGR Program at ORNL 

(Document # QAP-ORNL-AGR-O l) , its subordinate implementing procedures, and to the specified product 

definition prescribed in the document(s) referenced in Item 3. 


L..::J ~3~~ 
. 1 IfateM. c.~epresentative,

Materials Science and Technology Division, ORNL 
* Fe IndIcates fuel compact 
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Appendix B: Nonconformance Reports 
 
This section contains the applicable Nonconformance Reports for the LEU06-OP1-Z compact 
lot. Nonconformances related to compact length and calcium impurity content were determined 
to be acceptable. However, a higher than allowed fraction of exposed uranium was determined to 
not be acceptable for the AGR-2 irradiation test. The exposed uranium was due to cracked 
TRISO layers in the coated particle composite. This damage is thought to have occurred at B&W 
during removal of the particles from the coating furnace via a suction transfer system. The final 
disposition of this compact lot was to not use the compacts for the AGR-2 irradiation test, but to 
retain the compacts in storage at ORNL and INL for possible future analysis or methods 
development. This disposition was documented on INL NCR-44791. 
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ORNL NONCONFORMANCE REPORT INSTRUCTIONS 

The NCR Form shall be completed by the Responsible Person or designee. 
Enter "N/A" in fields not used. Required fields are identified by *. 

l.a . 	 *Assessment Tracking System - ATS - Automatic number supplied by the ATS. 
l .b. 	 *Nonconformance Report - NCR - Number assigned by the appropriate Division/Organization (eg., NCR

02-DIV-XXX). 
2. 	 Division/Organization - Name or division/organization/program responsible for the NCR. 
3. 	 Subcontract # - For procured items, enter the subcontract or purchase order number 
4. 	 Project Title/Job Number - Project title or job number as reflected on drawings, specifications, or other 

docmn entation associated with the nonconformance. 
5. 	 Hold/Reject Tag #/Segregation Area - Enter the hold or rej ect tag number and/or identify the segregation 

area, as applicable. 
6. 	 Identification Date - Date the nonconformance was identified. 
7. 	 *Identifier - Name of person initially identifying nonconformance. 
8. 	 *Type - Check the type of nonconformance. 
9. 	 *Responsible Person - RP - The ORNL line or project personnel responsible for control or use of the item, 

material or Service in question. The RP is responsible for ensuring analysis and disposition is completed. 
10. Equipment/Part/Item Name - Equipment, part or item name as reflected on drawings, specifications, or 

other documentation. 
11. 	 Building - Building number. 
12. 	 Facility System - Provide name of facility system. 
13. 	 Supplier - Name of vendor, shop, subcontractor, customer, fabricator, or other source supplying 

nonconforming item, material or service deliverable. 
14. 	 *Requirement Source - Indicate the drawings, specifications, procedures, statement of work or subcontract 

associated with the nonconforming equipment, part, item or service deliverable. 
15. 	 *Specified Requirements - Identify the requirements associated with the nonconforming condition. 
16. *Nonconformance - Identify the nonconforming condition in detail, with equipment numbers and/or other 

unique identifiers to clearly identify the equipment, part, item, or service, as applicable. 
17. 	 *Evaluation, Remedial Action, and Technical Justification - State the justification for the disposition 

selected and the remedial action(s) to be taken to make the equipment, part, or item usable . If "use-as-is" or 
"repair" is determined, then include a technical justification. Identify individual(s) responsible for any 
remedial actions 

18. 	 Supplier Proposed Disposition Signature - Signature of the supplier representative proposing a disposition 
for ORNL 's approval , if applicable. 

19. 	 *Nonconformance Disposition - Check the nonconformance disposition . 
20. 	 SUbject Matter Expert - SME - Signature if SME was used in determining disposition 
2 1. *Responsible Person - RP - Signature of the ORNL line or project person responsible for control or use of 

the of item, material or service subcontract. Signature indicates "approval" of the proposed disposition 
22. 	 *QAS/QAC/QM - Signature of quality representative indicating concurrence with the disposition and that 

the NCR process was followed. 
23. 	 Design drawings, specifications, or procedure changes - List any documents requiring revision. For 

nuclear faci lities only, check and obtain dated signature of design engineer or system engineer. 
24. 	 Unresolved Safety Question Determination - USQD - Check and obtain dated signature of safety analyst, if 

required. (Nuclear Facilities Only) 
25. 	 *Price Anderson Amendments Act - P-AAA Screening - Check yes or no based on screening conducted 

in Step 5 of procedure . Include signature of the person performing the evaluation. 
26. 	 Estimated Cost - Estimated or actual cost impact of nonconformance. Identify if the entry is "actual" or 

"estimated" . 
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27. 	 Probable Cause Code - Cause Code Selected from ATS : 
1 - Equipment/Material Problem. An event or condition resulting from the failure, malfunction, or 
deterioration of equipment or parts, including instruments or material. 

lA - Defective or Failed Part. A partlinstrument that lacks something essential to perform its intended 
function. 
IB - Defective or Failed Material. A material defect or fai lure . 
IC - Defective Weld, Braze, or Soldered Joint. A specific weld/joint defect or failure. 
ID - Error by Manufacturer in Shipping or Marking. An error by the manufacturer or supplier in the 
shipping or marking of equipment. 
IE - Electrical or Instrument Noise. An unwanted signal or disturbance that interferes with the operation 
of equipment. 
IF - Contaminant. Failure or degradation due to radiation damage or foreign material such as dirt, crud, or 
impurities. 
I G - End of Life Failure. A failure where the equipment or material is run to failure and has reached its 
end of design life. 

2 - Procedure Problem. An event or condi tion that can be traced to the lack of a procedure , an error in a 
procedure, or a procedural deficiency or inadequacy. 

2A - Defective or Inadequate Procedure. A procedure that either contains an error or lacks something 
essential to the successful performance of the activity. 
2B - Lack of Procedure. No written procedure was in place to perform the activity. 

3 - Personnel Error. An event or condition due to an error, mistake, or oversight. 
3A - Inattention to Detail. Inadequate attention to the specific details of the task. 
3B - Procedure Not Used or Used Incorrectly. The failure to use or the inappropriate use of written 
instructions, procedures, or other documentation. 
3C - Communication Problem. Inadequate presentation or exchange of info rmation. 
3D - Other Human Error. Human error other than those described above. 

4 - Design Problem. An event or condition that can be traced to a defect in design or other factors related to 
configuration, engineering, layout, tolerances, calculations, etc. 

4A - Inadequate Work Environment. Inadequate design of equipment used to communicate information 
from the facility to a person (e .g., displays, labels, etc.) as well as inadequate work environment, such as 
inadequate lighting, working space, or other human factor considerations. 
4B - Inadequate or Defective Design. A design in which something essential was lacking (defective) or 
when a detail was included but was not adequate for the requirement (inadequate). 
4C - Error in Equipment or Material Selection. A mistake in the equipment or material selection only, 

not to include a procurement error (see Personnel Error - (e) Other Human Error) or a specification error 
(see Design Problem - (d) Drawing, Specification, or Data Errors). 
4D - Drawing, Specification, or Data Errors. An error in the calculation, information, or specification of a 
design . 

5 - Training Deficiency. An event or condition that can be traced to a lack of training or insufficient training 
to enable a person to perform a desired task adequately. 

SA - No Training Provided. A lack of appropriate training. 
SB - Insufficient Practice or Hands-On Experience. An inadequate amount of preparation before 
performing the activity. 
SC - Inadequate Content. The knowledge and skills required to perform the task or job were not identified. 
SD - Insufficient Refresher Training. The frequency of refresher training was not sufficient to maintain 
the requi red knowledge and skills. 
SE - Inadequate Presentation or Materials. The training presentation or materials were insufficient to 
provide adequate instruction. 
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6 - Management Problem. An event or condition that can be directly traced to managerial actions or 
methods. 

6A - Inadequate Administrative Control. A deficiency in the controls in place to administer and direct 
activities. 
6B - Work Organization/Planning Deficiency. A deficiency in the planning, scoping, assignment, or 
scheduling of work. 
6C - Inadequate Supervision. Inadequate techniques used to direct workers in the accomplishment of 
tasks. 
6D - Improper Resource Allocation. Improper personnel or material allocation resulting in the inability to 
successfully perform assigned tasks. 
6E - Policy Not Adequately Defined, Disseminated, or Enforced. Inadequate description, distribution, or 
enforcement of policies and expectations. 
6F - Other Management Problem. A management problem other than those defined above. 

7 - External Phenomena. An event or condition caused by factors that are not under the control of the 
reporting organization or the suppliers of the failed equipment or service. 

7 A - Weather or Ambient Condition. Unusual weather or ambient conditions, including hurricanes, 
tornadoes, flooding, earthquake, and lightning. 
7B - Power Failure or Transient. Special cases of power loss that are attributable to outside supplied 
power. 
7C - External Fire or Explosion. An external fire, explosion, or implosion. 
7D - Theft, Tampering, Sabotage, or Vandalism. Theft, tampering, sabotage, or vandalism that could not 
have been prevented by the reporting organization. 

8 - Radiological/Hazardous Material Problem. An event related to radiological or hazardous material 
contamination that cannot be attributed to any of the other causes. 

8A - Legacy Contamination. Radiological or hazardous material contamination attributed to past practices. 
8B - Source Unknown. Radiological or hazardous material contamination where the source cannot be 
reasonably determined. 

28. Responsible Person or Verifier - Signature closes the NCR and releases the nonconforming 
item/material/service for further processing. 

29. Target Date - Scheduled date for closure of NCR remedial actions .. 
30. Date closed - Actual date closed. 
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